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BOB,CAROL,TED & ALICE 


How Four Innovative pare Engineers 
Using The New DASH-1" 


BOB: “DASH-1 keeps me under 
budget and ahead of schedule...” 
“DASH-1 has freed my designers 
from the drudgery of manual schematic 
design and documentation. Now, we 
can knock out complex designs in a 
fraction of the time it used to take. 
Using the huge DASH-1 parts library 
(on disk) we can instantly call up any 
symbols we need — all with pinouts 
and pin functions. With DASH-1’s 
amazing options, we can generate Net 
Lists, Lists of Materials, Design Check 
Reports and other critical documents. 
I'm a hero in my company now, with 
productivity at an all-time high’ 


CAROL: “DASH-1 helped save 
our CAD Systems...’ 

“My company has a big investment in 
large CAD systems. But for along time | 
noticed our engineers were frustrated. 
They'd send in schematic sketches 
FutureNet, DASH-1 and STRIDES are trademarks of FutureNet 
Corporation. IBM is a registered trademark of the IBM 
Corporation. CADAT is a trademark of HHB Softron, Inc. 
DASH-1 CAD Translators (Partial List): APPLICON, CADAM, 


CADAT, CALAY, CALMA, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 
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only to get back drawings and docu- 
ments that were completely different. 
The poor engineers would spend hours 
checking, changing and red-lining. 
DASH-1'’s family of CAD translators, 

to front-end all of our large systems, 
has changed all this. And back annota- 
tion is easy. DASH-1 has provided our 
engineers easy access to those previ- 
ously difficult-to-use and inaccessible 
CAD tools’ 


TED: “Imagine! Simulation right 
at my desk..° 
“I’m even more sold on my DASH-1 

with its new simulator. After | complete 
my schematic, | have aclosely coupled 
logic and fault simulator that | can run 
at my desk. | can analyze my designs 
much faster — and put them into pro- 
duction without delay. FutureNet calls it 
the DASH-1 CADAT.™ | call it a miracle 
because | can handle designs as large 


Future 








a} 


ors Found a ig 
Schematic Design }\ System. 


as 10,000 War gates right at my 
desk, and up to 100,000 gates using 
a FutureNet CAD translator. Thanks 
to DASH-1, simulating is stimulating!” 


ALICE: “DASH-1 keeps growing — 
as we do..: 

“Ours was a start-up company — 
but it's growing fast. One of our first 
investments was a DASH-1 (about 
the price of an IBM PC or XT system) 
to speed up schematic design and 
documentation. Since then, FutureNet 
has added all kinds of low-cost en- 
hancements. Things like CAD trans- 
lators; direct-connections to most 
computers; the STRIDES hierarchical 
package with 99 levels of structured 
design nesting; the powerful CADAT 
simulator, pen plotter options, and 
hot new features, like Rubber Banding, 
Tag and Drag, and Snap. We're with 
FutureNet... for now and the future” 


® 


FutureNet Corporation e 6709 Independence Avenue 
Canoga Park, CA 91303-2997 e TWX: 910-494-2681 


Authorized £2272 Value-Added Dealer 


(818) 700-0691 
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Productivity of the Future... today. 









HP announces a limited time offer! 


Our snap-in fiber optic kit for just 510.00 


There's never 
been a better time than 
now to try fiber 
optics for your short 
distance data links. 
Because for a limited 
time, all you need to 
get started is $10.00 

That's all it 
takes to get HP's 
HFBR-0500 Snap-In 
Link Evaluation Kit, 
including acomplete eo : : 
working link with \" = 
transmitter, receiver [i | 
five meters of con- 
nectored plastic fiber 
cable, two spare 
connectors, polishing 
tool and technical 
literature. The con- 
nectors simply snap-in 
to the transmitter 


sone 





and receiver modules. It’s easy. 
And attaching the connectors to 
cables is simple, too. Data rates 
up to 5 Mbaud, and distances 
up to 22 metres are guaranteed 
over temperature. 

The HFBR-0500 Kit normally 
sells for $27.50. But if you want 
yours for just $10.00% act 
now. This special offer expires 
December 31st, 1984. 

What's more, HP’s snap-in 
link transmitter and receiver 
prices have been reduced up to 
30%. Now, they’re more cost- 
effective than ever for your 
volume production applications. 

Fiber optics are rapidly 
becoming the data link of choice 
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| for applications 
connecting computers 
to peripherals, 
and for industrial 
control applications. 
| Once you see how 
.’ easy and reliable 
m fiber optics are, you 
| may never go back 
® to traditional wire 
| cable! 

Order your kit 
today! Limit one 
; per customer. 
| Please complete and 
send the coupon 
and your check for 
$10.00* to Hewlett- 
Packard, 640 Page 
Mill Road, Palo 
Alto, CA 94304, 
attention Denise 
Murphy. 


*U.S. only 


Yes! Send me HP's snap-in fiber 
optic evaluation kit for $10.00* | 


Enclosed is my check made payable to 
Hewlett-Packard for $10.00* 


Title 


Application 
Company. 
Address 


r 
‘ Name 


City State 
Zip Phone 


HP: The right 
choices for value 
in fiber optics. 


[ee 


Circle 1 on reader service card 1 


ElectronicsWeek 








EDITOR IN CHIEF: George R. Davis 


EXECUTIVE EDITOR, technical: Samuel Weber 
EXECUTIVE EDITOR, news: Arthur Erikson 
MANAGING EDITOR: Howard Wolff 











SENIOR EDITORS: 
Howard Bierman, Ray Connolly, 
Tom Manuel, Kevin Smith, Jeremy Young 







ART DIRECTOR: Fred Sklenar 


DEPARTMENTS 
Business: Robert J. Kozma 
Communications & Microwave: 

Terry Feldt 

Components: Michael Rand 
Computers & Peripherals: Tom Manuel 
Government/Military: Ray Connolly 
Industrial & Consumer: David M. Weber 
New Products: Steve Zollo, 

Steve Haggerty 

Packaging & Production: Jerry Lyman 
Semiconductors: Samuel Weber 
Software & Microsystems: 

Jeremy Young 

Systems Integration: Robert Rosenberg 
Test & Measurement: Howard Bierman 


NEWS EDITORS 
Robert J. Kozma, Jesse J. Leaf, 
David M. Weber 


EDITORIAL PRODUCTION 
Charles D. Ciatto, Manager, June Noto, 
Jody LoGrasso, Kevin J. Powers 


COPY DESK 

Benjamin A. Mason, Assistant Managing 
Editor, Jay J. lorio, Bill Mclivaine, 

Jim Taibi, Susan Levi Wallach 


ART DEPARTMENT 

Sachiko Inagaki, Associate Director 
Kathleen Mulderrig, Annamaria Palma, 
Art Assistants 


NEWS BUREAUS 
Boston: Craig D. Rose 

Chicago: Wesley R. lversen 

Dallas: J. Robert Lineback 

Los Angeles: Larry Waller 

New York: George Leopold 

Falo Alto: Clifford Barney 

Washington: Ray Connolly, Karen Berney 
Frankfurt: John Gosch 

London: Kevin Smith 

Faris: Robert T. Gallagher 

Tokyo: Charles L. Cohen, Michael Berger 









































ADMINISTRATIVE ASSISTANT: Kathleen Morgan 
EDITORIAL ASSISTANT: Ann Jacobs 

EDITORIAL SECRETARIES: Janice Jung, 
Josephine Ortiz, Millie Santos 








PUBLISHER: Paul W. Reiss 












a i 


Next ElectronicsWeek 


Updating the picture in the components sector 


The third in our series of four sharply focused Technology Update features 
will cover the components arena, one in which the game is changing. For 
example, as the demand for increasing functionality continues apace, systems 
experts are the ones who are choosing the set of features to go onto a chip. 
And in memories, where densities are reaching a total of more than a million 
transistors per circuit, designers are turning to sophisticated computer-aided 
design systems and more regular design techniques. For an analysis of these 
and other problems and opportunities, the annual Update package sets the 
standard. 


VLSI ATE: a growing factor in the cost equation 


The increasing use of large-scale and very large-scale integrated circuits is 
driving up the cost of testing. To compound the problem, the rapidly rising 
price of test equipment has hit more than $1 million for a single-device test 
system. In 1983, to cope with the increased volume and complexity of these 
high-gate-count components and the products they populate, about $1 billion 
was spent on chip and printed-circuit-board automatic test equipment. By 
1988, the ATE market may be considerably more than 24%4 times greater 
than it was in 1983. Examine its ins and outs in the next ElectronicsWeek. 


Looking ahead in ElectronicsWeek 


Consumer products are coming together 


The final installment in the Technology Update series will cover the wide 
spectrum of consumer electronics. In an area where integration is the watch- 
word—the distinction between audio and video, for example, is beginning to 
erode—this look at products and design trends is must reading. 
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Technology Around the World 


Solid State Buried oxide marks route to SOI chips 11 





Polysilicon sandwiches for 3-d circuits 12 





Gate Arrays ECL/TTL arrays start turning up 12 





Military Ada software gets off ground as jet flies under its control 13 





Printers Nonimpact printer uses shutters 14 





Computer Security Treasury's EFT security mandate hailed as landmark 16 





Memories NEC maps TV image field in low-cost memory chip 17 } 





Supercomputers Amdahl aims high with IBM-compatible supercomputer 32 
[_ From IT pio to billon-oler sass Ronny Luckman's goal 


total corporate restructuring. Electrospace Systems Inc 


finds big things in small packages 41 ; 
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All filters are NOT created equal. 





At Krohn-Hite, we believe © oncenclone| =y,e\ei-\- 8-110) o) 
it’s important to match a filter to [] As wide as 0.001 Hz to 
So Krohn-Hite Offers your exact needs, so we offer 100 KHz , 
A Choice of Eight, our top-of-the line 3300 series [| Line or battery operation 
Digitally Tuned Filters. of EIGHT digitally-tuned, active = LOW Nee ae 
Now You Can Select filters. Four have single channels, transient-free operation 
The Perfe ct One (ole larslasme\eclitcleliomial dual versions, [] Accuracy + 2% 
Foe Your Aoolication and we offer a selection of C1 Digital tuning; six bands, 
19) 8 ‘ ligsolb(=valeng ico lalele Varo malelaa|0\>) am alacys, ol fefh ate) ieliiela 
of poles. And best of all, our ee DOn Comm nyackel=e erent 





applications people will listen 
carefully to your needs and help 
you select the best instrument 
for your job — either our high 
precision 3300 series or any filter 


We've created a whole family of 
digitally tuned filters . . . because 
we understand that all filters are 
not created equal. Call today for 
elater|aveMialcevanarc\icelamr-lalemcremlaler<l 


in our line. specifications. (617) 580-1660. 
Here are some of the features 
of our 3300 series: : i7 Jt KROHN-HITE 


| fenjan) —)| —Jen) — 7 +n | ae) 
Avon Industrial Park, Avon, MA 02322 
(617) 580-1660 TWX 710 345 0831 
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Special Technology Reports 


. Technology Update: Manufacturing Manufacturing heads toward full computer 











integration. Area tape automated bonding, a range of ceramic substrates, 





and specialized test fixtures for surface mounting highlight the year 45 | 





Manufacturing Computer-integrated manufacturing links 





all phases of design-manufacture cycle into a distributed network 46 


Packaging Advances in tape automated bonding, use of SiC, and aluminum 








nitrate for high-speed substrates power the year 47 





Automated Testing Surface mounting provokes test challenges; 





integrating CAD and testing cuts production costs 50 








Office Automation System unites image and text processing. 


The paperless office comes one step closer to reality with the integration i 





of image and text processing 55 
Data compression and the CCITT groups 3 and 4 standards 56 
What is the CEP? 57 


New Products 


Personal Computers Beefed-up HP 150s talk to IBM PCs 61 


Robotics Parts-removal robot keeps workers out of danger 66 
System Software Multitasking kernel offered for IBM PC 73 
Displays Flat square CRT screens enhance data, graphics display 76 
Controllers Disk controller's cache can be up to 16 megabytes 84 
Departments Previews 2 Up Front 8 ElectronicsWeek Index 34 


New Literature 86 Meetings 87 Letters 88 Editorial 92 
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Hold Everything! 








EDA Is Here. 








Fully integrated Engineering 
Design Automation is an idea 
whose time Aas arrived. And 
you want to purchase compati- 
ble CAD, CAM, and CAE sys- 
tems to completely automate 
your product design cycle. But, 
with a host of software and 
hardware vendors offering a 
bewildering array of system 
choices, you may be missing the 
key factor in implementing EDA. 





Just What Is EDA? 





Simple: interconnected, inte- 
grated workstations that 
automate conceptual design, 
physical design, and the 
related manufacturing pro- 
cesses for systems-level elec- 
tronic products. 








What Is the Key Factor? 








You’ve got to choose a company 
that truly understands your 
expectations. For instance, at 
Telesis, we’re sure you want to 
link engineering design cap- 
ture and CAD. We also know 
you need an open system with 
a general purpose CPU, so 

you can choose applications 
software freely and access both 
your local design database and 





Delivering Engineering 


Design Automation 


Visit our booth at CADCON/Central. 


the databases of your company’s 
main computer. You should 
expect multiple functions: 
design, documentation, project 
management, communications, 
and more! And, of course, you 
want your system to be fast, 
easy-to-use, and inexpensive. 
Wouldn’t it be nice if you 
could get all of this from one 
company? You bet it would! 





End Your Confusion. 





You no longer face the bewil- 
dering choice of disconnected 
“opportunities”...and the ardu- 
ous task of integrating them 
yourself. We’re ready to provide 
our 300 customers with open- 
system solutions and proven 
software for the key functions 
of the design cycle: from design 
capture, through layout, to 
mechanical design. 





Be a Telesis Customer. 





Telesis relieves you of hard- 
ware hesitation, software suspi- 
cion, potential obsolescence, 
and doubts about the durabil- 
ity of vendors. You can now 
take the most important step in 
the history of your business: 
putting EDA together...with 
Telesis. You’ll be in for a lot of 
very pleasant surprises, like 


personal workstations, 32-bit 
power, ETHERNET® communi- 
cations, and the UNIX” envi- 
ronment. We don’t just dream 
about EDA, we put it together. 

And we support and service 
it through nineteen offices in 
the United States, Europe, 
and Japan. 

For a sneak preview of the 
newest link in Telesis EDA 
systems (we'll give you a hint: 
it runs on a very popular per- 
sonal computer), contact Laurie 
Jackson at (617) 256-2300. She'll 
be happy to arrange a private 
showing at Telesis Systems 
Corporation, 21 Alpha Road, 
Chelmsford, MA 01824. 


ETHERNET is a registered trademark of XEROX Corporation, 
UNIX is a trademark of Bell Laboratories. 
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UP FRONT 


IBM switches gears, decides to buy all of Rolm Corp. 










Reversing what appeared to be its trend toward simply investing in smaller 
high-technology firms, IBM Corp., Armonk, N.Y., last week said it will acquire 
Rolm Corp. for $1.25 billion in securities. IBM now owns 23% of the Santa 
Clara, Calif, maker of private automated branch exchanges and other tele- 
communications equipment. The Rolm acquisition represents IBM’s first cor- 
porate takeover in 22 years, since it acquired Science Research Associates, a 
publishing concern, in 1962. Industry observers had wondered, when the U.S. 
government ended its antitrust battle with IBM, if the computer firm would 
consider acquisitions. IBM subsequently bought minority parts of some firms, 
notably Intel Corp. and Rolm, indicating that it would rely on such minority 
partnerships to shore up some gaps in its product line. Last week’s disclosure 
apparently means that IBM is rethinking that strategy. 


AT&T makes comeback in PBX market 


With the IBM-Rolm connection more clearly drawing the battle lines between 
the computer firm and AT&T Co., New York, in the office-automation market- 
place, a new report predicts that AT&T may be able to compete more 
effectively with IBM. After watching its sales slip for more than a decade, 
AT&T is now poised to become a dominant factor in the PBX market. The 
study, by Northern Business Information, New York, notes AT&T hit bottom in 
1982 with 23% of the PBX market, but its share of the $3 billion market rose 
last year to 23.6%; this share will climb to about 30% of 1990’s projected 
$5.6 billion market. AT&T's PBX program is defining its office-automation 
strategy, NBI says, as it adds application processors and integrated voice- 
and-data terminals to its telecom line. ‘‘In the future, there may be only two 


major office-automation suppliers, AT&T and IBM,”’ the study concludes. 





















Sweden offers tax breaks to lure foreign scientists 






Swedish firms may have a much better chance to hire foreign research and 
development specialists under a tax-relief plan proposed by a government 
commission. Swedish companies have long complained that the country’s 
high income taxes made it virtually impossible to hire needed foreign special- 
ists. Now the commission has proposed that only 70% of the salary of a 
guest R&D specialist be subject to income tax and employer-paid social 
costs. In addition, there would be tax relief for some cost-of-living extras. 
According to commission calculations, guest specialists’ after-tax net income 
would then be roughly the same as in such countries as the U.S., UK, and 
Japan, where income-tax rates are lower. 


Micronix, AT&T cross-license X-ray lithography patents 


Micronix Corp., Los Gatos, Calif., the first firm to make a commercially 
available X-ray lithography system, has signed a patent cross-licensing agree- 
ment with AT&T, under which both may use present and certain future patents 
relating to lithographic manufacturing equipment. “Using several concepts 
originated by AT&T Bell Labs, our MX series lithography systems are achiev- 
ing excellent positioning and aligning results,’ notes Micronix president Sam 
Harrel, who sees a good market opportunity for his firm in the fabrication of 
future 4- and 16-Mb memory chips, for which X-ray lithography may be the 
only cost-effective lithography tool. 
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VMEbus memory 











~ VMEbus Products from Motorola 


VME/10 Peripheral I/O (VMEbus) 
M68K102B2 VME/10 microcomputer system with 15 Mbyte MVME300 IEEE-488 GPIB controller with DMA 


Winchester disk, 655 Kbyte floppy disk, sea MVME310 _ Universal intelligent Peripheral Controller (UIPC) 
VMEbus backplane and 4-slot |/O channe with free user area 


backplane 
M68K102C2 As M68K102B2 with 40 MB Winchester MVME315 eigen ROppy disk controller and SASI/SCSI 
interface with DMA 


Processor Modules , MVME316 =~ VMEbus to I/O channel adapter 

oT eee Les 7 se MVME319 Floppy disk controller and SASI tape controller 
system controller functions, 1-level bus arbiter, intariace 
VMEbus interface, parallel I/O, 2 serial I/O ports, 
timer 

MVME110-1 MC68000 with 256 KB on-board memory space MVME330-UX Ethernet controller module with UNIX S/W 
1-level bus arbiter, VMEbus interface, I/O channel MVME330-VX Ethernet controller module with VERSAdos S/W 
interface, 1 serial I/O port, timer MVME831 6-Channel intelligent serial communications module 


MVME115M MC68010 with MC68451 192 Kbytes on board MVME333  4-Channel intelligent high speed communications 
memory module 

MVME120 MC68010,MC68451, 64 Kbytes ROM area. MVME340 ___ 64-bit parallel interface module 
128 Kbytes dual ported RAM, 4 Kbytes Cache 

MVME121 AsMVME120 but with 512 Kbytes RAM Peripheral 1/0 (1/0 Channel) 


E4 Dual-Channel serial |/ 
MVME128 | _MC68010/MC68451, 256 Kbytes dual ported RAM Mo ual-Channel serial I/O 
VMXbus interface MVME410 Dual-Channel 16-bit parallel I/O 


MVME420 SASI peripheral adapter 
MVME435 Buffered 9-track magnetic tape adapter 


MVME320 Winchester/Floppy disk controller 


Memory Modules 
MVME201 256 Kbytes dynamic RAM with parity 


MVME202 512 Kbytes dynamic RAM with parity Industrial (I/O Channel) 
MVME222-1 1 Mbyte dynamic RAM with parity MVME600 = 16-Channel analog input 
MVME222-2 2Mbytes dynamic RAM with parity MVME601 16-Channel expansion for MVME600 


MVME211 1 Mbyte static CMOS RAM/ROM/ ee | enabiiel analog pul 
EPROM module MVME610 120V/240V 16-Channel AC input 

MVME615 120V/240V 16-Channel AC output Zero cross-over 
switching 

MVME616 120V/240V 16-Channel AC output 
Non-zero-cross-over switching 

MVME620 30V DC input 


MVME625 30V DC output 


System Controllers 
MVME025 VME system controller 


MVME050 VME system controller with memory 
and |/O 





Software Support 
VERSAdos Realtime Multi-tasking Operating System. 


UNIX, System V/68 Standard UNIX release jointly de- 
veloped by Motorola and A.T. &T. 


Call for more information 
included in this MOTOR OLA 
28-page brochure. Semiconductor Products Sector 
Circle 271 
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First snap-action miniature switch 

First modular lighted pushbutton 

First solid state proximity sensor 

First multi-light multi-function manual controls 
First solid state keyboard 
First pressure transducer on a single chip 
First pushbutton with programmable display 











A total dedication to satis- 
fying customer needs makes 
Honeywell MICRO SWITCH 
what it is today: the world 
leader in sensing technology. 

Moreover, we have a long 
history of meeting customer 
needs through leadership 
in technology. Even before 
becoming a_— division of 
Honeywell in 1950, MICRO 
SWITCH had been a picneer in 
the sensing field. As early as 
1932 it invented the original 
Snap-action switch to solve a 


temperature control problem 
in a chicken brooder. 

Over the last three decades, 
we have gone from strength to 
strength. Our lead in innova- 
tive, high-technology devices 
has been built by drawing on 
the vast resources of a parent 
company whose ~ annual 
spending on research and de- 
velopment tops $750 million. 

Expert, in-depth advice is 
freely available from our sales 
engineers who will advise your 
organisation on how the 


unrivalled resources of 
Honeywell MICRO SWITCH 
can satisfy every conceivable 
sensor need. 

For a leading edge on sen- 
sor performance, talk with 
Honeywell—the sensor con- 
sultants. | ee ae 


Honeywell Europe S.A. 
Components Group 
Avenue Henri Matisse 14 
1140 Brussels : 
Belgium 


Together, we can find the answers. 


LL 


Honeywell 
MICRO SWITCH 
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A growing company in San Diego has taken a giant step 
in bringing Ada to the software development world. 

TeleSoft, the company that fielded the first Ada com- 
piler and leads the market in user experience with over 450 
installed, has validated the first in its family of portable Ada 
compilers. 

TeleSoft’s Ada compiler family is portable across most of 
today’s popular host systems and development environ- 
ments: MC68000/Unix, MC68000/ROS, Digital's VAX/VMS 
and VAX/Unix, IBM 370 VM/CMS and MVS. And develop- 
ment is well underway on Ada compilers for nearly a dozen 
other systems. 

These compilers are all that Ada was intended to be: 
Truly portable, with complete support environments, and a 
clear growth path to exceptional compilation and execution 
speeds. TeleSoft has done this by developing technology 





It’s Portable. 
It’s Validated. 
TeleSoft-Ada. 


which minimizes machine-dependent software and allows 
jeKiar erie wis oem conianmashainesiescasliy 

TeleSoft’s announcement is the first big step towards a 
new era in the software industry—based on components, 
true software portability, and Ada standardization. 


oft 


10639 Roselle Street - San Diego, Ca. 92121 - (619) 457-2700 


Ada is a trademark of the Department of Defense, VAX and VMS are trademarks of Digital Equipment Corporation; UNIX is a trademark of Bell Laboratories; IBM 370, IBM PC. 
CMS and MVS are trademarks of IBM Corporation. MC68000 is.a trademark of Motorola Corporation. TeleSoft-Ada is a trademark of TeleSoft. Copyright 1983, TeleSoft. 
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TO SOI CHIPS 
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Texas Instruments sees high promise for oxygen-ion implants as a practical way to fabricate 


wafers with an insulating layer below the active silicon 


Dallas, Texas 
xploring a technology roadmap 
that jams more transistors into a 

given area and places complemen- 
tary-MOS firmly in the fast lane, re- 
searchers at Texas Instruments Inc. 
believe they are approaching a prac- 
tical oxide-insulator alternative to ex- 
pensive silicon-on-sapphire wafers. 

In this effort, TI has plenty of 
company. Industrywide, laboratories 
are racing to develop a low-cost sili- 
con-on-insulator technology to un- 
seat SOS as the best candidate for 
ultra large-scale integrated circuits, 
like 16-Mb random-access memories. 

SOI research is driven by the high 
cost of SOS, which now runs about 
$80 per 4-in. wafer compared to $12 
per wafer for a comparable bulk sili- 
con slice. Like SOS, SOI technology 
allows tighter packing densities by 
eliminating the need for space-taking 
dioxide isolation between on-chip 
transistors. SOI devices are radia- 
tion-hard, as well. And the oxide in- 
sulator has a much better interface 
with silicon than does sapphire, re- 
sulting in lower device-leakage cur- 
rents and higher carrier mobility. 

Plenty of paths. Exploratory paths 
to SOI are numerous, and include 
silicon recrystallization by annealing 
deposited polysilicon, oxygen ion im- 
plantation, and porous oxidation of 
silicon. Several major semiconductor 
labs in the U.S. and Japan are press- 
ing on most known fronts. Not want- 
ing to be left behind, a research co- 
operative in Britain is exploring four 
separate routes at once [E/ectronics- 
Week, Aug. 6, p. 31]. 

It is the kind of research and de- 
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velopment race requiring agility for 
the sharp turns in directions and an 
eye on the distant horizon, hints 
Dennis Buss, director of TI’s Semi- 
conductor Design and Process Cen- 
ter. While describing the firm’s 
CMOS technology research, Buss re- 
cently reviewed progress in SOI as 
well as three-dimensional integration 
for high-density static and dynamic 
RAMs (see “Polysilicon sandwiches 
for 3-d circuits,” p. 12). Oxide-insu- 
lator progress has been promising 
enough that TI believes SOI could 
play a key role in the 0.5-u~m phase- 
2 of the Pentagon’s Very High-Speed 
Integrated Circuit program. 

SOI has been researched at TI 
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In deep. Implanted oxygen ions form a buried oxide 
layer, but damage the silicon. Annealing creates a 
single-crystal layer for devices atop the insulating oxide. 


CL By J. Robert Lineback 


since the 1960s, but it has not yet 
made it out of the lab into the real 
world. Advances in processing tech- 
nology will likely change that by the 
end of the decade. Two years ago, Tl 
was in hot pursuit of SOI using 
graphite-heater annealing of polysili- 
con atop recessed oxide [E/ectronics, 
June 2, 1982, p. 45]. 

Changed focus. But last year, the 
Dallas chipmaker refocused its atten- 
tion to ion implantation of buried- 
oxide SOI, which has its roots in 
basic research performed 15 years 
ago. “The quality of silicon is better, 
and it is appears to be less expen- 
sive—more suitable for manufactur- 
ing,” says Buss. 

The promising SOI pro- 
cess implants oxygen ions 
into silicon, burying a layer 
of insulating oxide beneath 
its surface. The ions travel 
too rapidly to damage the 





IL N . o4° 
aca single-crystal silicon at the 
| | — surface. The lattice, howev- 
~ ot Ss er, is damaged in areas 
SINGLE-CRYSTAL SILICON 


where ions come to rest. 
The heavily implanted lay- 
er—2 x 10! ions/cm?—is 
then annealed at 1,150°C for 
2 hours to form a sandwich 
of single-crystal silicon, a 
buried middle layer of oxide, 
and a silicon substrate. 

To demonstrate the man- 
ufacturability of the experi- 
mental SOI technology, TI’s 
semiconductor lab in Dallas 
has fabricated 4-K_ static 
RAMs using conservative 
2.5-um C-MOS. The chips 






4 





In the long run, silicon-on-insulator substrates may turn out 
to be one of the best vehicles to carry solid-state integration 
into the third dimension. Real estate could be saved by 
stacking circuits made in two layers of single-crystal silicon 
separated by an oxide insulator. 

That is still some way off. Meanwhile, researchers at 
Texas Instruments Inc. in Dallas are finding success with a 
possible near-term technology. It places transistors with 
lower performance requirements in a thin layer of polysili- 
con. These thin-poly transistors are then placed on top of 
conventional bulk-silicon transistors. 


With currently available processing techniques, 3-d inte- 
gration with polysilicon appears to be easier than using the 
two single-crystal layers of SOI. TI designers have already _ 
made two types of experimental 64-K chips to test the — 
_ by-8-bit RAM employing a new stacked complementary- — 


reliability of thin-poly transistors for high- -density memories. 


_ menting with what it calls 3-d transverse-injection, two- — 
electrode (TITE) RAM circuits. They are similar to the _ 
floating-gate cells used in erasable programmable read- | 
only memories. However, the TITE RAM has an additional _ 
transistor in thin-poly (see figure). It controls the writing — 
charge to the | mechanism, a stretched floating gate. 





3-d circuits 





nto the floating gate. in Botti memories, a charge i in floating 


gates alters the threshold of cells indicating a bit of data. — 


The TITE RAM promises to reduce space requirements _ 
by two to two and a half times over conventional single- 
_ transistor DRAM cells, says Buss, adding that the concept _ 

is stillin development and considered a strong candidate for 
_4-Mb circuits. The lab is now testing 64-K TITE RAMs. : 


In the static arena, Tl researchers have produced an 8-K- 


MOS circuit. Each static-RAM cell has two of its six transis- 











For dynamic random-access memories, TI scientists are 


convinced that one-transistor 

_ memory cells—the industry 

workhorse since the 4-K gen- 

- ovate not be viable at 
2 ee ‘Such cells, 





_ 200 mils?) ¢ or require n minimum _ 
_ features so tiny that capaci- 
~ tance levels would fall victim 
to alpherpatticie stikes. Even : 








. sist Senne Buse a 
rector of the Tl Semiconduc- 
tor Design and Process Cen- 
ter in Dallas. 
Therefore, the lab is experi- 


are showing 55-ns access times, the 
comnpany says. 

The lab is now preparing to make 
a more ambitious 64-K static RAM. 
Right off the bat, lower capacitance 
in the source and drain junctions of 
SOI chips promises 30% better ac- 
cess speeds over today’s fastest bulk- 
silicon MOS memory products. 

But what is needed before the SOI 
technology can move onto the pro- 
duction floor are ion implanters with 
current 10 times higher and one 
third more voltage than existing sys- 
tems, says Buss. “We are talking 
about high-current implanters in the 
100 to 200 mA range,” he says, add- 
ing that the needed systems are like- 
ly to become available in two or 
three years. Using the 10-mA im- 
planters, it takes an hour to bury the 
proper amount of ions. 
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Voltage levels of current implant- 
ers bury ions only 0.4 um deep, re- 
quiring the lab to add to the thick- 
ness of the top silicon layer by an 
epitaxial growth using chemical va- 
por deposition. 

The SOI 4-K_ static RAMs are 
showing the carrier mobility of bulk 
silicon, reports Buss, while leakage is 
much lower than SOS. The chips 
show a leakage of only 0.1 pA/wm 
at 5 V. 

“SOS will range between 10 to 100 
pA/m because of the poor interface 
of sapphire with silicon,” he says. 
“We expect the first application for 
buried-oxide SOI to be in radiation- 
hard military products, but the larg- 
er impact is going to be in high- 
performance microcomputers, such 
as single-chip digital signal proces- 
sors for the video band.” 


BIT LINE 


tors made in thin-polysilicon. 
The result is a space savings | 
of 30% to 40% over conven- 
tional circuits, says Buss. Be- 
Cause carrier mobility in poly- _ 
silicon is 10 times worse than _ 
in bulk silicon, only the p- — 
channel pull-up transistors — 
are made in the second layer, _ 
stacked above higher-perfor- 
mance n-channel drivers. 

To reduce current leakage ~ 
and lower MOS thresholds in 
the polysilicon, Tl passivates | 
it with hydrogen. Such passiv- _ 
ation ties up the dangling 
bonds of the particles in poly- 
silicon, reducing the surface 
charge. -J. Robert Lineback 


GATE ARRAYS 


ECL/TITL arrays 


Start turning up 





Los Angeles—A fact of life in the 
hard-charging semiconductor busi- 
ness—where most key people have 
known each other for years—is that 
when a hot new chip appears, it pops 
up simultaneously at other firms. A 
fresh example can be noted in the 
youthful bipolar-gate-array business, 
where three firms are shipping sam- 
ples of a nearly identical new part. 
The big attraction of these macro 
arrays is that they may operate ei- 
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ther in the emitter-coupled-logic or 
TTL mode, or in both at the same 
time. Their advantage is in providing 
on a single chip the fast ECL perfor- 
mance, while directly interfacing to 
TTL or MOS circuits, or both. To 
combine ECL speed with an inter- 
face to TTL currently requires a 
number of discrete translator devices, 
which are expensive and also clutter 
up circuit boards. 

The potential for these arrays is 
enticing enough that two semicustom 
firms have introduced them, and a 
heavyweight standard-products semi- 
conductor maker is gingerly testing 
the water with a yet-to-be-announced 
product. All of these use recent ox- 
ide-isolating processing techniques, 
which get the best bipolar speed and 
require the least power. 

While all three currently are offer- 
ing samples for customer evaluation, 
Applied Micro Circuits Corp. in San 
Diego, Calif., actually went public 
first, with its Q3500 array [Electron- 
icsWeek, Aug. 13, 1984, p. 68]. Vatic 
Systems Inc., Mesa, Ariz., intro- 
duced its V1200 and V1700 macro 
arrays in mid-September. 

Meanwhile, Advanced Micro De- 
vices Inc., the established Sunnyvale, 
Calif., chip maker, has not formally 
dealt itself into this semicustom 
game, but acknowledges having an 
1,800-gate version that it is quietly 
showing to prospective large-value 
customers. AMD is keeping a “real 
low profile,’ with its first proprietary 
semicustom part, says David Laws, 
managing director for programmable 
logic products. 

Gained experience. AMCC’s 
Q3500 has the equivalent of up to 
3,500 gates, with gate delays from 
275 to 700 picoseconds. Its power 
consumption is 3.5 W, or 1 mW per 
equivalent gate. The firm claims 
credit for pioneering the ECL/TTL 
mixed array in an earlier Q700 and 
Q1500 series that was fabricated with 
slower, more power-hungry junction- 
isolated techniques. “But the experi- 
ence enabled us to cut our teeth and 
get well down the learning curve,” 
according to Marc Friedmann, stra- 
tegic marketing manager. 

At Vatic Systems, the new macro 
arrays have equivalent internal gate 
delays of 800 ps at 1 mW/gate. They 
are implemented in a two-metal pro- 
cess, and are composed of two basic 
cells, logic and input/output. Univer- 
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sal I/O cells on the periphery of the 
arrays provide all buffering and drive 
functions, along with TTL/ECL-lev- 
el translation for external interface to 
both types of circuitry. 

Close ties. Typically, close ties ex- 
ist between these array firms. The 
executive lineup at Vatic Systems in- 
cludes Harold H. Muller, president, 
Charles Parr, director of marketing, 
and others who came directly from 
Motorola Semiconductors’ Bipolar 
Division, the industry sales leader in 
gate arrays. In addition, vice presi- 
dent of engineering M. Nghiem Phan 
previously was a designer at AMCC. 
Officials at both firms are also long- 
time friends of Laws at AMD. 

Although no joint planning of ar- 
ray developments is in the works, the 


strategy is for no firm to get too far 
afield from what the others are do- 
ing. All parties, for instance, are very 
curious about Motorola’s 2900 mixed 
ECL/TTL array. For its part, Mo- 
torola says the Model 2900ETL will 
be its next major move in bipolar 
macro arrays, but the introduction of 
the part is not planned until mid- 
1985 because of heavy demand for 
existing ECL and other devices. 
One murky topic for macro arrays 
is pricing. Marketing officials do not 
want to be pinned down at this 
stage, claiming that various packages 
and specific applications would make 
any figure misleading. One source, 
however, gives the range at $25 to 
$50, depending largely on the type of 
packaging. —Larry Waller 


MILITARY 


Ada software gets off ground 


as jet flles under tts control 


Irvine, Calif.—Ada, the Defense De- 
partment’s valiant attempt at a stan- 
dardized programming language, has 
literally gotten off the ground. An 
Air Force F-15 jet fighter was suc- 
cessfully flown last month under the 
control of an on-board digital flight 
computer with programs written in 
Ada. It was the first such mission- 
critical test for Ada software. 

The DOD wants to make Ada its 
standard language for embedded sys- 
tems, but development of the lan- 
guage has been slow because of the 
difficulty of standardizing something 
as volatile as a software language. 
The software compiler being used in 
the Ada test has not yet been validat- 
ed as meeting the standardization 
requirements. 

Its creator, Irvine Computer Sci- 
ence Corp., Irvine, Calif., has con- 
centrated on the compiler’s perfor- 
mance, rather than its compliance 
with DOD standards. Code generat- 
ed by the compiler for the flight test 
had to execute fast enough to allow 
the processor to make 80 system 
checks per second. 

“Flying Ada in a flight-critical sys- 
tem will be viewed by both the aero- 
nautical and avionics communities as 





a crucial step that had to be taken in 
order for Ada to be implemented op- 
erationally,”’ maintains Morris Ost- 
gergaard of the Air Force’s Flight 
Dynamics Laboratory, which is part 
of the Air Force’s Wright Aeronauti- 
cal Laboratories. The Flight Dynam- 
ics Laboratory conducted the flight 
tests jointly with McDonnell Aircraft 
Co., part of McDonnell Douglas 
Corp., St. Louis. | 

“Tt’s certainly a nice milestone in 
the Ada program,” agrees Daniel R. 
Eilers, president of Irvine Computer. 
“When people hear that Ada works 
for accounting, they yawn, but when 
they hear that it flew an airplane, 
they will sit up and take notice.” 

To be accepted as an official DOD 
Ada compiler, machines must suc- 
cessfully compile a “validation suite” 
of some 2,000 Ada programs. So far, 
an interpreter from New York Uni- 
versity and compilers from the Rolm 
Corp., Western Digital Corp., and 
Telesoft have sucessfully passed the 
test. There are no speed requirements 
in the validation suite. 

“We expect our compiler to vali- 
date eventually,” Eilers says. “‘It’s ar- 
guable which is easier, to focus on 
performance first or to concentrate 
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on meeting those 2,000 tests. The 
irony of validation is that if you 
spend all your time on those tests, 
you can forget about performance. 
The other compilers would not yet 
be capable of flying an airplane.” 
The Irvine Computer compiler has 
been rewritten for eight processors, 
including the 16-bit Z8002 chip 
made by Zilog Inc., Campbell, Calif. 
There are four Z8002s, two for pitch 
control and two for yaw and roll, in 
the F-15 flight computer. 
Substitute. The computer was 
built by the Astronics Division of 
Lear Siegler Inc., in Santa Monica, 
Calif., for the Digital Electronic 
Flight Control System (DEFCS) on 
the F-15. A direct replacement for 
the F-15’s currently operational ana- 
log system, the Lear Siegler equip- 
ment monitors all sensor inputs and 
responds with output control signals 
to its actuators 80 times a second. 
“The flight went very well, every- 
thing was normal,” says Theodore 
Westermeyer, head of advanced engi- 
neering for McDonnell Aircraft. “It 
compared favorably with the stan- 
dard F-15 flight control system.” 
There were actually four flights, 
the first of a planned series of 17, out 
of Edwards Air Force Base, Calif. In 
the initial tests, the plane was re- 
stricted to hour-long flights at low 
altitudes at Mach 1.2. “These were 
essentially shakedown flights,” Wes- 
termeyer said. “Later we will fly fast- 
er, higher, and farther.” 


Flight control programs are 
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Ada aloft. An Air Force F-15 jet fighter was successfully flown with its on-board computer 
running programs written in Ada, the Defense Department’s hoped-for universal software. 


burned into programmable read-only 
memories. The computer has 27-K 
bytes of internal memory, of which 
the initial flight program used only 
about 5-K bytes. The DEFCS had 
been tested previously with code gen- 
erated from source written in Pascal; 
the speed of the Ada code was com- 
parable to that of the Pascal code, 


~Westermeyer said. Eilers said the Ir- 


vine Computer-compiled code exe- 
cuted a command loop in 8 ms, rath- 
er than the 12.5 ms allowed. 

The Irvine Computer compiler 
consists of two programs. A front 
end analyzes the source code and 
generates an intermediate representa- 
tion. A second pass turns the inter- 
mediate code into machine code for 
a particular processor [Electronics, 
July 14, 1983, p. 49]. 

“Irvine Computer has a produc- 
tion-quality Ada. It’s always been an 
issue in the industry, that the compil- 
er produce code that is a substitute 
for assembly language,” notes John 
Johnen, manager of software market- 
ing for Zilog. ‘““We have been work- 
ing with them for two years to create 
an Ada implementation that can ac- 
tually be used, in that it will produce 
an efficient code, in embedded 
applications.” 

According to Johnen, the flight 
system was the first such implemen- 
tation. Validation, he adds, would 
not be difficult to achieve, because 
all of the functions that are used in 
the flight system have met the vali- 
dation tests. —Clifford Barney 





Nonimpact printer 
nas LCD shutters 













Tokyo, Japan—The newest non- 
impact printer from Japan looks like 
a tabletop office copier and behaves 
(almost) as if it works with laser- 
beam technology. In reality, the liq- 
uid-crystal shutter printer passes 
light through a linear array of shut- 
ters to write text and graphics on the 
photoconductive drum from which 
they are printed. 

Casio Computer Co. has an- 
nounced such a product, with deliv- 
eries scheduled for next spring at a 
sample price of $1,625. It features a 
printing density of 9.45 dots per mm, 
a throughput of 9 pages per minute 
for metric A-4 or letter-size paper, 
and the ability to handle pages from 
postcard to metric-B-4 in size. An- 
other firm, Suwa Seikosha Co. in 
Suwa, has long been developing lig- 
uid-crystal shutter printer technology 
[Electronics, May 5, 1982, p. 63], and 
announcement of a similar product is 
expected before year-end from its 
production affiliate, Epson Corp., in 
Shiojiri. 

Related by television. Liquid-crys- 
tal shutters are similar to liquid-crys- 
tal displays and are used in the 2-in. 
LCD color television sets recently 
brought to market by Epson. Casio 
engineers say that the shutters in the 
firm’s printer have a response time of 
only 0.5 ms, which they claim is 100 
times faster than the shutters in the 
TV, but only twice as fast as the 
shutters in the earlier experimental 
Suwa system. 

The shutters are arranged in two 
staggered rows to facilitate high den- 
sity and ease of connection to driving 
circuits (see diagram). A linear array 
of fiber lenses—short lengths of grad- 
ed index optical fibers that have the 
same focusing properties as small, 
conventional lenses—convert the 
staggered array to a single line. (One 
end of the row of fiber lenses is in a 
staggered array to match the shut- 
ters; the other end is in a straight 
row.) 

A small-diameter, high-speed or- 
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Capture the whole sound 
with the NFA-1 Audio Ana 


Audio measurements can now be 
carried out accurately, simply and 
fast using only one instrument, 
the NFA-1. 

Without any accessories, you can 
use the NFA-1 to measure: 

* Level, level difference and 
attenuation, selective and wide- 
band 

* Frequency, frequency shift and 
phase difference 

* Nonlinear distortion (difference 
tones) 

* Noise levels, weighted/un- 
weighted 

* Wow and flutter as per DIN, 
IEC, NAB and JIS 

* Run-up times, FIM, rumble as 
per DIN and NAB. 


X%ircle 98 on reader service card 


Simple operation 

* Direct entry via keypad, dialog 
mode 

* Twenty complete setups can 
be stored 

* Control via IEC/IEEE bus 

* Paired inputs and outputs for 
two channel test items 


* Special end-to-end measure- 
ments without sync. connection 
e.g. for tape recorders 

* Graphic or alphanumeric dis- 
play 

The NFA-1 is the rational way to 
ensure audio quality. Request 
more information right away. 


Please Visit Us: Electronica '84, Munich, 
Hall 20, Basement Floor, Stand E 134+. 


| would like 

CL] the NFA-1 colour prospectus 

LC info on AF measuring techniques 
L] adiscussion with a sales engineer 


TE PS icteseecetectedh tea torsaoctsioonneriaamndee 


Wandel & Golterman 
P.O.Box 45 - Abt. VW 

D-7412 Eningen u.A. 

Fed. Rep. of Germany 

Tel. +(49) 7121-89 11 

Telex 729833 wugd 

EL 10/1/84 














=> 
nine 
Ss ssi = 
S= SS = 
: = SS 3 Se ae bit tie 
Pian Saniae 
Ss S555 == = 
‘so @ = 
SEooo Goo ol 
SSS SSS 
ip ks 
= =SSS == 
oo Fou 





*WIMA’s unique 
range of miniature 
5 mm PCM 
capacitors 


The WIMA MKS 2 is probably the first 
mass-produced subminiature metallised 
polyester capacitor. Hundreds of millions 
are now in use in numerous applications. 
Perhaps its most popular application is 
that of decoupling IC’s. WIMA are not 
surprised! After all, the WIMA MKS 2 is 
designed for high frequency use. It ex- 
hibits low inductance and low ESR or, 
operationally, lower switching transients 
and faster capacitance recovery time. 
Furthermore, the WIMA process removes 
any ’soft error hazard from the capacitor, 
and, of course, with the WIMA MKS 2 
you are free from those nagging delami- 
nation problems. The price is equally in- 
teresting and there are options: taped 
and reeled or boxed for automatic inser- 
tion. 


The unique range of WIMA MKS 2 capa- 
citors is the culmination of years of re- 
search and development. Moreover, 
WIMA is pre-eminent in film capacitor 
mass-production techniques and direct- 
ing their engineering resources to the 
ever-increasing technical and commer- 
cial demands of the electronics industry. 


® 


Representatives for USA 
(excluding Southern California): 


THE INTER-TECHNICAL GROUP INC. 
WIMA DIVISION 

P.O.Box 23 - Irvington 

New York 10533 - (914) 591-88 22 


And for Southern California: 

TAW ELECTRONICS INC. 

4215 W. Burbank Blvd., Burbank 
California 91505 - (213) 8 46-3911 


®Registered Trademark of Company 
WILHELM WESTERMANN :: Spezialvertrieb 


elektronischer Bauelemente - P.O.Box 2345 
D-6800 Mannheim 1 - Federal Republic of Germany 
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LIQUID-CRYSTAL SHUTTER 


FIBER LENS 
A 





ganic photoconductor drum is used 
to keep printer size small and perfor- 
mance high. The light source is a 
conventional fluorescent lamp used 
in copiers. As in laser printers, the 
liquid-crystal shutter printer devel- 
ops the electrostatic image on the 
drum with a fine-grain toner mixed 
with a powdered carrier, transfers 
the image to plain paper, and fixes 
the image by thermal fusion. Neither 
speed nor resolution is as_ high, 
however. 

The Casio printer’s standard con- 
figuration includes a video input in- 
terface. It comes with a bit-mapped 
full-graphic memory for metric B-4 
pages. With optional Centronics par- 
allel and RS232C serial interfaces, 





PRINTING HEAD UNIT 


FLUORESCENT LAMP ~ 


DEVELOPING 
UNIT 


A staggering array. The shutters in Casio’s printer are arranged in two staggered rows in 
order to facilitate high density and ease of connection to driving circuits. 


have been developed experimentally 











OPTICAL _ 
PHOTOCONDUCTIVE 
DRUM _ 















the printer can be used for documen- 

tation that requires graphic or pat- 

tern printing or form overlays. 
Light-emitting-diode array printers 








for facsimile, but they appear less 
practical. For one thing, liquid-crys- 
tal shutter arrays can be fabricated 
in a batch process, while LED arrays 
cannot. Moreover, _ liquid-crystal 
shutter arrays behave as capacitive 
loads that absorb negligible driving 
power, although the C-MOS driving 
circuits typically dissipate two or 
three watts. LED arrays typically 
dissipate 10 watts, while their driving 
circuits dissipate perhaps half as 
much for a total of somewhat less 
than 20 W. —Charles L. Cohen 















COMPUTER SECURITY 





Washington—Once again, Uncle 
Sam is leading the way toward the 
improvement of computer security in 
the U.S. A new Treasury Depart- 
ment directive gives all public and 
private institutions that do business 
with the U.S. government four years 
to begin using a National Bureau of 
Standards system that protects the 
integrity of the messages that are 








Treasury's EFT security mandate 
nailed as a banking landmark 


















used in electronic funds transfer. 

The initiative is no less than “the | 
most important development in 
banking since the invention of the 
combination lock,’ declares Blake 
Greenley, a vice president with New 
York’s Citibank, which plans to 
adopt the new security system as 
soon as possible. Close on its heels 
are five other banking giants: Chase 
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When a complex process has 
to be controlled very accurately 


Both printed and integrated They guarantee top quality Agfa-Gevaert films, pro- 


circuits have become and assist you to obtain the cessors and solutions are 
indispensable in electronics. highest possible production optimally matched, so 
With regard to accuracy efficiency. It is irrelevant that the best possible result 


they have to meet extremely whether you apply ataping will be obtained at all times. 
stringent requirements. The — technique or work by hand. Ask for more ample infor- 
multi-phase manufacturing Whether you digitalize with mation. 

process renders the use the photoplotter or work with 

of photography meaningful. interactive graphic systems. AGFA-GEVAERT N.V. 
Agfa-Gevaert has developed Graphics Division 
specific photographic mate- B-2510 Mortsel — Belgium 
rials and systems for all elec- 

tronics applications. 








AGFA-GEVAERT 
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For ferrites come to the source... 


The Philips range of ferrites goes right 
across the board. Covers all applica- 
tion areas and is backed by extensive 
Support such as computer aided 
design programs for motor segments 
and loudspeaker rings, nomograms 
for power transformers and lab kits, 


with step-by-step instructions, — for 

interference suppression. They're 

puiuips| Electronic 
Components 


and Materials 


S 


available in over thirty different mat- 
erial types and thousands of different 
shapes and sizes and are made at the 
world’s largest production facilities. 
So whatever your needs in ‘hard’ and 
‘soft’ ferrites, you'll be sure of finding 
the answer at Philips ... the ferrite 
source for over thirty years. 

The products illustrated have been 


grouped into four main product/appli- 
cation areas. From left to right these 
are: 

Ferroxcube rods, rings, tubes and 
beads. Available in over 200 standard 
sizes and in twenty different mate- 
rials. Ideal for small transformers, 
screening and interference suppres- 
sion. 





Ferroxdure loudspeaker rings. Fer- 
roxdure products are pressed and 
sintered from ferrite powders, so they 
behave like ‘ceramics’ but have supe- 
rior magnetic characteristics. The 
material is ideal for loudspeaker rings, 
which are available in sizes from 36 
to 224 mm. 


Ferroxcube cores for transformers 





the biggest range...the best support 


and chokes. Here too Philips offer a 
wide range of types and sizes for all 
power applications, including wide- 
band and switched mode _transfor- 
mers. 

Permanent magnets for DC motors. 
With Ferroxdure ceramic magnets 
you're no longer limited to small 
motors, but can now benefit from a 


First in Ferrites 








permanent magnet design for powers 
up to 10 HP. 


For more information please write to 
the address below giving details, if 
possible, of your application. 





Philips Industries, Electronic 
Components and Materials Division, 
Eindhoven, The Netherlanas. 


PHILIPS 
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#235 khz 
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MODULATION 


MADE IN GERMANY 


Synthesized 
Signal Generator S$ 
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For all your measuring chores between 5 KHz and 1360 MHz 


0.1 Hz resolution up to 1 GHz 
SSB noise —134 dBc/Hz at 
500 MHz/20 kHz 

settling time 18 ms 
extremely low envelope dis- 
tortion 

non-volatile memory 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-1 


There are R&S agencies in 80 countries. 

We plan and supply stationary and mobile 
systems, also on a turn-key basis. 

R&S services comprise installation, maintenance, 
calibration, training and documentation. 
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Frequency 

Spurious —90 dBc 

Harmonics —35 dBc 

Spurious FM at 100 MHz <0.2 Hz 
(CCITT) 

Broadband noise — 145 dBc 


Level 

+13 to —143 dBm 

Resolution 0.1 dB 

Frequency response +0.5 dB 
(0.05 to 600 MHz) 

Continuous level variation 


Modulation 

AM — FM — @M 

AF synthesizer 0.01 to 100 kHz 
FM distortion <0.3 % 

Stereo crosstalk attenuation 56 dB 
Dual-sound and mixed modulation 
FM DC: max. 1600 kHz deviation 


Operating ease 

Freely selectable entry of settings, 
increment and unit 

Quasi-continuous variation 
of frequency and level (lin or log) and 
modulation 

Automatic self-test 


IEC bus 

All functions programmable 
Listener, talker and service request 
Easily noted setting commands 


Applications 

In research, development, production 

and service, e.g. 

@ multiple-source measurements 

@ all stereo FM measurements 

@® broadband and narrowband sweep- 
ing (digital or FM DC) 


Ask for the data sheet synthesized Signal Generator SMPC 


ROHDE & SCHWARZ 


Measuring Instruments and Systems - 
Radiomonitoring and Radiolocation - Radiocommunications 


Sound and TV Broadcasting 


1 SMPC E 07/4 














Key is the key. The security of the new ETF scheme 
depends on having the correct secret key at the transmit- 
ting and receiving ends, says Dennis Branstad, of the NBS. 


Manhattan, Chemical Bank, Manu- 
facturers Hanover Trust, the Bank of 
America, and Security Pacific Bank. 
The N.Y. Clearing House is already 
running the system to produce $300 
billion worth of EFT wires a day. As 
for the Treasury Department itself, 
yearly EFT values run into the 
trillions. 

But the greatest impact will be on 
the nation’s 14,000 small to medium- 
sized banks, argues William Krowell, 
who wrote the agency’s directive 
while he was a Treasury assistant 
secretary. “Until now, these banks 
have not had much incentive to pro- 
tect EFTs in a technological sense.” 
The Treasury Department’s policy 
ensures that these banks will come 
on board with state-of-the-art protec- 
tion fairly quickly, he adds. 

Deadline is 1988. As spelled out 
by the directive, all terminals that 
send and receive EFTs must conform 
to two American National Standards 
Institute standards by 1988. These 
are X.9.9, an authentication standard 
developed two years ago, and X9.17, 
a cryptographic key-management 
system being put into final form for 
commercial distribution by the end 
of the year. 

Before sending an EFT, the system 
will compute a message authentica- 
tion code (MAC) onto the message 
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by dividing it into blocks 
of eight ASCII charac- 
ters, explains Dennis 
Branstad, manager of 
data security and integri- 
ty technology at NBS 
and one of the architects 
of the ANSI standards. 

The first string of eight 
characters is run through 
the Data Encryption 
Standard (DES)  algo- 
rithm using a secret key 
known only to the sender 
and receiver. The output 
of the DES is then added 
to the second block of 
eight characters, after 
which the result is run 
through the DES and is 
encrypted again. The pro- 
cess of adding DES out- 
put to the next block of 
characters and encrypting 
it continues until the last 
block is encrypted. The 
first eight hexadecimal 
characters of the final 
DES output—a 32-bit word—consti- 
tutes the MAC. 

The receiver of the encrypted EFT 
message computes a test MAC and 
compares it with the MAC produced 
by the transmitter. If the test MAC 
is identical to the transmitted MAC, 
the receiver knows the message is 
genuine and proceeds to transfer the 


funds. If the MAC is a fake, the 
message is rejected and the transmit- 
ter is notified. | 

“The key to the system’s security 
hinges on having the correct secret 
key at both the transmitting and re- 
ceiving end,” Branstad says. The 
soon-to-be-released 180-page X9.17 
provides an electronic means for se- 
cure key distribution, which today is 
done manually at great cost. 

The gist of the standard, he says, 
is to have a secure computer that 
doles out keys to EFT senders and 
receivers certified to conduct two- 
way transactions. The Federal Re- 
serve Bank is the most likely home 
for the computer, which should be 
working in two to three years. 

For vendors of security hardware 
and firmware, the Treasury Depart- 
ment policy could be a long-awaited 
boost to business. Where the market 
was once limited to a few concerned 
banks, it now embraces every govern- 
ment agency, bank, and _ securities 
house in the nation, notes Sandy Ep- 
stein, of Analytics Communications 
Systems Inc., a Reston, Va., maker 
of security systems. 

“What we are looking for is de- 
mand from institutions with just a 
few terminals [as well as from] those 
fielding up to a 30,000-terminal net- 
work.” That translates into a market 
in the hundreds of millions of dol- 
lars, he adds. —Karen Berney 


NEC maps TV image field 


in low-cost memory chip 


Kawasaki, Japan—TV set makers 
long ago realized they could work 
marvels if they could incorporate a 
memory storing a screen’s worth of 
image information in their receivers. 
But such a store built around stan- 
dard random-access memory chips 
would require some 3 megabits of 
memory, making it much too expen- 
sive for consumer equipment. 

Now, less costly stores are in 
sight. NEC Corp. has started sam- 
pling a field-memory chip for TV 
that should cause set makers around 
the world to rethink their top-of-the- 





line equipment. Eight chips, each of 
which should eventually sell for 
about the price of a 256-K dynamic 
RAM chip, have enough capacity for 
a store. 

Risky business. Because the field- 
memory chip could not be spring- 
boarded off standard RAMs, NEC 
had to take a risk on a new design 
for a chip that needs high speed, is 
adaptable to a range of television 
standards, and is low in cost, points 
out Shigeki Matsue, assistant general 
manager of NEC’s Ist LSI Division. 
Rather than a power-of-two layout, 


Ws 









REFRESH- 











REFRESH CONTROL 
COUNTER 
ROW-COUNTER 
INCREMENT 
ROW-COUNTER . ROW- 
‘DE we ADDRESS 
DECREMENT COUNTER 





ROW-COUNTER RESET ——» 


DATA IN 
DATA QUT 


_ SERIAL CONTROL 


4 ADDRESS 4 


COUNTER 
MULTIPLEXER 





DATA-TRANSFER GATE 
















320-BY-700 
MEMORY-CELL 
ARRAY 


DATA REGISTER 


ROW-ADDRESS 
INPUT BUFFER 
ROW DECODER 
























DATA 
tL DATA BUS 


SERIAL | SERIALSELECTOR 


Uniisual’s array. The field-memory cell array has a 320-by-700 layout for a 1:1 match between 


cells and image pixels. Addressing is done by incrementing, decrementing, or resetting rows to 
zero. The data register and serial data bus convert from parallel to high-speed serial output. 


the chip has 320 rows by 700 col- 
umns, so that the memory cells and 
the pixels on the picture-tube have a 
1:1 relationship. A complete field 
memory with the usual 8-bit ampli- 
tude range can be assembled from 
eight memory chips and a few con- 
trol chips. 

Matsue expects a large market for 
the chip because it can be used in 
both TV sets and video cassette re- 
corders, which are independent mar- 
kets. In TVs, field memories can 
yield many improvements, including 
noninterlaced scan, higher field rates 
(for European sets), superior color 
demodulation, still pictures, win- 
dows, zoom, and noise reduction. In 
VCRs, they can provide still pictures 
superior to those obtained today by 
scanning stationary tape, as well as 
jitter correction and other features. 
They can be used in video disk play- 
ers with similar results. 

RAMs a poor match. The only 
other chip built especially for this 
purpose ‘so far is an N.V. Philips se- 
rial charge-coupled device. It has a 
fixed-length register and thus no flex- 
ibility. Dynamic RAMs designed for 
computer applications are used in 
professional equipment, but their 
specifications do not provide a close 
match to requirements. 

RAMs have cycle times much 
slower than the 70 or 90 nanosec- 
onds required in this application, as 
well as unwieldy configurations (for 
a field store). It becomes necessary 


to divide the memory into inter- 
leaved banks, as is done in large 
mainframe computers, to obtain the 
required memory bandwidth. More- 
over, much storage capacity goes un- 
used: typically, it takes six 64-K 
RAMs to do the same job as one of 
the new chips—which have a capaci- 
ty of 224-K. 

Matsue says that the firm worked 
closely with customers to develop a 
universal chip that can be made eco- 
nomically using 256-K n-MOS 
DRAM technology. The 320 rows 
provide a slight margin over the 313 
lines in a European standard (PAL 
or SECAM) TV field. The 700-bit 
column dimension is adequate for 
most T’Vs, and two chips can be used 
in an interleaved configuration to 
provide 1,400 bits for extremely 
high-resolution displays. Conversely, 
the peripheral circuits are designed 
so that the chips can be operated at 
any number of rows or columns less 
than the maximum. 

The TV field memory is fabricated 
on the same production lines as 256- 
K DRAMs, and the cells are similar. 
Peripheral circuits differ from those 
of standard RAMs and _ weren’t 
packed tightly for this first iteration 
of this type of chip, so the 5.6-by- 
8.0-mm chip is somewhat larger than 
NEC’s 37 mm?’ 256-K DRAMs. 
Thanks to simplified addressing, the 
chip can be packaged in 14-pin dual 
in-line packages. 

The field memory’s addressing in 


no way resembles that of standard 
RAMs because TV memories operate 
with sequential addressing of each 
row and then sequential readout of 
bits (columns) in a row. Rows corre- 
spond to individual scanning lines, 
bits to points on the line. Row selec- 
tion is provided by incrementing, de- 
crementing, or resetting to zero the 
row-address counter. A_ second 
counter addresses the row lines to 
provide asynchronous refresh. 
Clocked transfer. Before readout, 
all bits on a row are transferred si- 
multaneously into a data register 
during the horizontal blanking inter- 
val. Then a clocked serial selector 
reads out individual bits in sequence 
onto a serial data bus and into a 
serial buffer (see figure). At the end 
of the line scan, which corresponds 
to the beginning of the horizontal 
blanking interval, the data register is 
read back into the memory to restore 
the row from which it was read. Be- 
fore the end of the blanking interval, 
the row-address counter is incre- 
mented and the data from the next 
row transferred to the register. 
NEC’s short-term production tar- 
get for the field memory, designated 
wPD41221C, is 200,000 chips a 
month. Sample price for a chip with 
a 70-ns cycle time is $24.50, that for 
one with a 90-ns cycle time is 
$20.40. In mass production, the chip 
should sell for about the same price 
as a 256-K DRAM, now selling for 
about $12 and expected to slide to $8 
next year. —Charles L. Cohen. 


R&D 


Belgians set up 


advanced IC lab 





Leuven, Belgium—Belgium’s elec- 
tronics industry is about to get a po- 
tent shot in the arm. The means is a 
State-of-the-art research laboratory 
for which ground has just been bro- 
ken on the campus of the Katholieke 
Universiteit Leuven. Called IMEC, 
an acronym for Interuniversity Mi- 
croElectronic Center, the laboratory 
is slated to begin operation as early 
as January 1986. 

IMEC is part of a broad-scale elec- 
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tronics initiative fostered by the gov- 
ernment of Belgium. Researchers 
working there will concentrate prin- 
cipally on developing integrated-cir- 
cuit technologies, including design 
methods for very large-scale ICs, 
connection techniques, optoelectronic 
components, surface acoustic-wave 
devices, sensors, and the training of 
VLSI designers. 

Multiple programs. The govern- 
ment has already introduced a pro- 
gram called Invomec to provide ad- 
vanced microelectronic and VLSI 
system design training to employees 
of Belgian companies. It is also oper- 
ating a center called Inventive Sys- 
tems, whose goal is to make small 
and medium-sized businesses aware 
of the potential improvements that 
microelectronics offer their products 
and production processes. 

To give IMEC a running start, 
much of its key personnel will initial- 
ly come from the Katholieke Univer- 
siteit Leuven’s prestigious electrical 
engineering department. Employees 
will number approximately 150 at 
the outset, rising to double that fig- 
ure by 1990. Its facilities will include 
some 3,900 square meters of ultra- 
clean semiconductor processing area, 
a 300-m’* computer room, and a 
6,700-m? administrative and support- 
ing laboratory space. 

Roger Van Overstraeten, the uni- 
versity’s former department director, 
who has taken over as general direc- 
tor of IMEC, points out that the lab- 
oratory’s objective is to optimize the 
electronics research done at Bel- 
gium’s three Flemish-speaking uni- 
versities, the other two of which are 
located at Ghent and Brussels. (Bel- 
gium, which has two official lan- 
guages—Flemish and French—also 
has a dual university system.) 

“Given the amount of investment 
required, it is out of the question for 
us to have more than one laboratory 
such as this,” admits Van Overstrae- 
ten. “And since it is difficult to 
imagine how you can have a strong 
electronics industry without high-lev- 
el research in microelectronics, you 
can see just how important IMEC 
could be for Belgian industry.” 

A substantial portion of the IMEC 
project will be self-funded. The ini- 
tial cost will be some $40 million— 
half to be spent on the building and 
half on equipment—and its initial 
operating budget will be approxi- 
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mately $20 million per year. All 
funding needs will be met on a 60:40 
ratio by the government and indus- 
trial research contracts, respectively. 

Three divisions. Structurally, 
IMEC will be divided into three 
units devoted to advanced semicon- 
ductor processing (ASP), materials 
packaging, and VLSI systems design 
methodologies. Priorities in the ASP 
area will be the development of 
CMOS technologies, first at 1.25-4m 
and later submicrometer geometries. 
For the smaller geometries, the lab- 
oratory will use direct wafer elec- 
tron-beam writing and _ ultraviolet 
and X-ray exposure. The other prin- 
cipal ASP activity will center on in- 
sulator and conductive layers for 
VLSI processing. 

Researchers in the materials and 
packaging group will concentrate on 
advanced semiconductor techniques 


such as silicon-on-insulator, ultra 
high-density and _ radiation-hard 
CMOS, and III/V materials. A 3-in. 
gallium arsenide wafer pilot line will 
be used to develop large-scale field- 
effect-transistor ICs. 

Other activities will include inter- 
connection techniques for hybrid mi- 
croelectronic circuits in thick-film 
technologies, fabrication and packag- 
ing of sensors, and electrical testing. 
The design methodologies staff will 
be involved in design management, 
geometric design, and architectural 
and algorithmic strategies. 

IMEC’s facilities will be available 
to the Flemish universities by audio- 
visual links for “‘teleclassing” as well 
as by data links to share computer 
design tools. It will operate a liaison 
program with Belgian industry and 
parallel laboratories in other Europe- 
an countries. —Robert T. Gallagher 


Tunable far-infrared laser 


lights up researchers’ eyes 


Los Angeles—For research scientists 
working at the fundamental levels in 
physics and chemistry, excitement is 
building over a new laser that can be 
tuned to operate throughout the far- 
infrared region of the light spectrum. 
This tunable laser—a free-electron 
type, rather than gas or solid-state— 
promises to open up research ave- 
nues hitherto closed for lack of a 
signal source in the far-IR region. 
However, it is not a tool that can 
be quickly installed in a laboratory. 
The reason is the instrument requires 
a 23-ft-high tower to house an elec- 
trostatic accelerator needed to pro- 
duce the electron beam for lasing. 
Developed by physicists at the 
University of California at Santa 
Barbara during a five-year, $5.5 mil- 
lion program, the new laser, with its 
tunable capability, is sparking wide- 
spread interest, according to scien- 
tists there. The laser makes it possi- 
ble to study the properties of materi- 
als at the molecular or atomic level, 
where physical and chemical systems 
can respond to radiation at highly 
specific wavelengths, they say. 





By tuning, or controlling, light 
wavelengths with the new laser, re- 
searchers can pinpoint precisely 
where such responses occur, which is 
the previously unavailable key to un- 
derstanding a wide range of physical, 
chemical, and biological behavior. By 
contrast, there are some high-pow- 
ered conventional lasers that produce 
far-IR signals, but do so only at 
fixed frequencies. 

Key innovations. The Santa Barba- 


ra laser is largely the brainchild of 


physicist Luis R. Elias, who directed 
the project. In the course of its devel- 
opment, he came up with several in- 
novations that allowed increased effi- 
ciencies and reduced costs compared 
with other free-electron lasers (FEL) 
that exist elsewhere. 

Unlike conventional lasers, which 
employ a gas or solid material, an 
FEL depends on unattached elec- 
trons propelled at nearly the speed of 
light for stimulating the release of 
light energy. In an FEL, a beam of 
electrons is produced by an accelera- 
tor, then travels back and forth 
through a periodic magnetic field, 
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until finally it is extracted as a fo- 
cused laser beam. 

What has limited FELs since the 
first one was produced in 1977 has 
been the need for a massive particle 
accelerator to get the electrons up to 
speed. These are prohibitively expen- 
sive and exist at only the most exten- 
sive research facilities. UCSB’s Elias 
instead uses an electrostatic accelera- 
tor, implemented through a Van de 
Graaff generator, that can build up 
voltages in the range of 3 million to 
6 million eV. 

Recirculation. Besides being rela- 
tively inexpensive and of manageable 
size, the UCSB laser loses only the 
amount of energy needed for the las- 
ing action. The electron beam is thus 
recirculated, an effect that itself acts 
to stabilize electrical conditions in 
the laser, an important requirement 
for producing and controlling long 
IR waves. 

To date, the UCSB laser has oper- 
ated at the 400-um frequency and 
eventually will have a broader range, 
reseachers say. The school’s intention 
is to have a facility for scientists 
from other places to conduct basic 
research. 

As for the impact of the tunable 











accelerator. The laser is the result of a five-year project at the Santa Barbara campus. 


instrument, the view of laser inven- 
tor Theodore H. Maiman is probably 
representative. “It should provide a 
fantastic research tool for an unex- 
plored and unattainable part of the 
Spectrum, as a convenient, tunable 


signal source,” he notes. Now a Los 
Angeles consultant and entrepreneur, 
Maiman demonstrated the first laser 
in 1960, when he was working at 
Hughes Aircraft Co.’s research labor- 
atories. —Larry Waller 


| PC BOARDS | 


Coaxial cable’s layout inspires bus structure 
that promises to handle noisy industrial ambiance 


Bad Friedrichshall, West Germany— 
Designers of printed-circuit boards 
for computers and other high-speed 
electronics equipment will soon have 
a new bus structure to work with, 
one that brings to them the same 


advantages that the ubiquitous coaxi- 
al cable brings to communications 
engineers. Realized in pc-board tech- 


nology, the coaxial-bus structure 
from System-Kontakt GmbH, a 
small pc-board and back-panel pro- 
ducer, is now being put to the test 
and optimized for the market. 

A new breed of bus system is in- 
deed needed. With ever-increasing 
data-processing speeds, the demands 
imposed on the signal-transmission 
media are drastically changing. Even 
if no severe transmission problems 
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occur at clock frequencies of up to 
about five megahertz, higher frequen- 
cies demand that such parameters as 
characteristic impedance and such 
phenomena as reflections on the sig- 
nal line and cross-coupling between 
the lines be considered in laying out 
signal lines on pe boards. 

Coaxial buses can eliminate some 
problems caused by noisy environ- 
ments, where computer boards are 
used in control systems for, say, 
welding apparatus, spark erosion 
equipment, and industrial robots. 
This subjects their signal buses to 
heavy electromagnetic interference 
that could render machine control 
ineffective under severe conditions. 

In fact, it was an industrial equip- 
ment producer, the AEG-Telefunken 


subsidiary AEG-Elotherm, with 
these kinds of control problems that 
approached the Bad Friedrichshall 
firm to help solve them. System- 
Kontakt then implemented the pc- 
coaxial-bus idea that it had con- 
ceived as part of a search for a bus 
structure optimized to handle very 
high transmission rates and still be 
suitable for noisy environments. 

Demanding manufacture. The ba- 
sics of the pc coaxial bus are 
Straightforward, but realizing them 
in hardware puts stringent demands 
on the manufacturing processes, ex- 
plains Rolf Eberbach, technical di- 
rector at System-Kontakt. With 
Franz Leitl, head of the firm, he in- 
vented the new bus. 

In the multilayer panel (see fig- 
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with the widest range of available features. 


And only Universal's “Convertible VCD" 


= Operates at the industry’s fastest cycle rate of 15,000 
an hour. 
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At Xebec it is a four-way proposition where how much we | 
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Give it air. In the System-Kontakt pc board, spacers around each signal line create air gaps 
that serve as a dielectric—much like the inner-conductor insulation in a coaxial cable. 


ure), spacers between two pc boards, 
with signal lines, create a small air 
Space around each signal line. This 
air dielectric significantly improves 
performance, as does lining the walls 
of the air enclosure with metal. 
Thus, much like the inner conductor 
in a conventional coaxial cable, the 
signal line in System-Kontakt’s bus 
structure is located within a dielec- 
tric—in this case, air. 

“The printed coax bus that is pro- 
duced that way fulfills virtually all 
requirements that an ordinary coax 
line does,” Eberbach says. The spac- 
ers and the metal lining prevent 
cross-coupling between adjacent sig- 
nal lines. Furthermore, a large cop- 
per foil, at ground or supply poten- 
tial and sandwiched between the two 
arrangements of pc board and spac- 
er, makes for a large capacitance. 
That condition, in turn, raises the 
dielectric constant needed in a coaxi- 
al-bus structure. 

The required high characteristic 
impedance is achieved by keeping the 
signal lines as narrow as possible and 
the distance between the ground lay- 
ers and the supply-voltage layer as 
wide as possible. Also, the air space 
should be large. In fulfilling these 
and other requirements, compro- 
mises must be made between the ide- 
al dimensions and those allowed by 
the application, Eberbach notes. 

Shielding against external electro- 
magnetic fields is provided by the 
nature of the bus structure itself— 
that is, because the signal lines are 
surrounded by a dielectric and then 
by the spacer and pc-board material. 
By utilizing proper line terminations, 
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achieved with pull-up resistors or 
voltage dividers, the billiard effect— 
where signals on the bus and those 
between the driver circuitry and the 
signal receivers run back and forth 
with little attenuation—can - be 
eliminated. 

Current work at System-Kontakt 
is focused on producing coaxial-bus 
systems for different applications and 
optimizing various designs with a 
view toward achieving realistic price 
levels, Eberbach says. Some bus sys- 
tems are already in trial use with 
specific customers. —John Gosch 


Test structures 
speed chip repair 





Boston—If two companies in the la- 
Ser-repair equipment business have 
their way, there will soon be destruc- 
tion in the streets. The streets they’re 
referring to are the channels between 
dice on wafers of 256-K memories 
with redundancy. The destruction 
will be of verification structures, 
which will make it unnecessary to 
retest repaired chips. 

The verification structures are part 
of a two-pronged attack on the prob- 
lem of underutilization of the costly 
test and repair equipment needed to 
produce redundant integrated cir- 
cuits. The other aim is to separate 
the test and repair functions. 


On-line or integrated test and re- 
pair systems are efficient early in the 
development of new memory chips 
when engineers need a tight feedback 
loop for experimentation. But after 
chips have been debugged and manu- 
facturing volume increases, keeping 
the expensive test and repair equip- 
ment operating efficiently becomes 
difficult. Because on-line systems 
make test and repair dependent on 
each other, lasers must wait for tes- 
ters to pass along the few parts that 
are repairable. Meanwhile, the testers 
get bogged down waiting to retest 
parts that have been repaired. 

Verification. Teradyne Inc., of 
Boston, and Electro Scientific Indus- 
tries, Portland, Ore., are proposing 
that chip makers place verification 
structures in the streets as part of a 
correlation system to eliminate the 
need for retesting. By monitoring the 
pattern of broken links in these 
structures, a level of confidence can 
be achieved that repairs have been 
successfully completed. 

But this eases only part of the uti- 
lization problem. Laser run time can 
drop to 10% to 15% in integrated 
test and repair systems when the 
yield is reasonable, according to 
Donald Stewart, marketing manager 
for Teradyne. Later this month, the 
company will announce a proprietary 
add-on for its production systems for 
redundant 256-K memories. The 
add-on, called TeraSTAR (for Tera- 
dyne Simultaneous Test And Re- 
pair), lets multiple testers feed a sin- 
gle repair station. It will cost about 
$50,000 and is expected to be avail- 
able in the second quarter of 1985. 

TeraSTAR is a software develop- 
ment that allows wafers, test infor- 
mation, and repair information to 
move independently while a_ host 
computer maintains data for each 
wafer. The ability to identify wafers 
is required, so Teradyne is also offer- 
ing optional alphanumeric and bar- 
code readers as part of the package 
at additional cost. 

Because TeraSTAR allows several 
testers to plug into a system that 
feeds a single repair station, the flow 
of repairables to the lasers will be 
increased, improving utilization at 
that end, Stewart says. Down time 
for testers will be cut because verifi- 
cation structures will free them from 
retesting the chips after repairs. 

Electro Scientific Industries is also 
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making some changes. Early next 
year, it expects to provides its lasers 
with interfaces to host computers. 
“A lot of people have factory infor- 
mation systems,” says Tom Salicos, 
ESI product manager. “The job for 
lasers is to access that information 
and make repairs.” For those with- 
out existing information systems, ESI 
will offer its own host computer. 
No second probing. The company 
will also push for verification struc- 
tures as a means of ensuring repairs, 
says Solicos. Neither firm anticipates 
resistance from IC manufacturers 
over adding the verification struc- 
tures, because the additions will be 
placed in the spaces between the 
dice. Chip makers may in fact like 
the idea, ESI and Teradyne agree, 
because it would eliminate the sec- 
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PROBER 





REPAIR AND VERIFY 


ond probing of ICs that is required 
by a full retest and possibly cut their 
equipment investment overhead. 
Stewart emphasizes that verifica- 
tion structures have not yet been 
tested in the field. “We have a high 
degree of confidence, but you never 
know until you try,” he says, adding 


that the procedure should soon be at 


beta sites. 

If the verification structures do 
not work, Teradyne will propose put- 
ting a tester at the repair station. 
Stewart says this would still save 
time because only repaired chips 
would be retested. If the verification 
structures do work, he _ estimates 
equipment costs will be halved; even 
if a second tester is needed, chip 
makers could cut investment by one 
third, he says. -Craig D. Rose 


TO 
REPASSIVATION, 
WAFER PROBE, 
PACKAGE, AND 
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Saving through separation. Linking the tester and the repair laser for redundant 256-K RAM 
wafers through a local network allows the two to work independently, speeding up the cycle. 


Design interface handles 


up to 100,000 gates 





Caswell, Northants., England—The 
first of a new wave of jumbo smart- 
cell libraries promises to speed semi- 
custom microcircuit design and re- 
duce design errors. Unlike the cells 
used in traditional cell-based design 
methodologies, these big, new struc- 
tures—among them memories, pro- 
grammable logic and gate arrays, 
and arithmetic-logic units—will be 
automatically customized to a de- 
signer’s specification. 

One of the first of these libraries 
surfaced in Edinburgh last month at 
the 10th European Solid-State Cir- 
cuits Conference. Aptly called Mega- 
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cell, it has been developed at the 
Plessey Co. plce’s Allen Clark Re- 
search Centre, in close collaboration 
with ICL plc’s West Gorton design 
group. ““We have been working with 
Plessey for two years to develop this 
kind of design interface,” says Gor- 
don Adshead, who heads ICL’s com- 
puter-aided design effort. 
Programmability or paramateriza- 
tion, as it is called, uses clever soft- 
ware to compile custom cells with no 
manual intervention and is, in effect, 
a miniature silicon compiler. For 
each programmable function, a set of 
primitive cells is hand-crafted and 





stored in a library together with the 
assembly rules for constructing the 
overall function, be it a random-ac- 
cess memory or an ALU. This as- 
sembly software automatically gener- 
ates any new cells and adds them to 
the user’s library. 

Any size. For example, a user can 
order any size RAM up to 16-K or | 
read-only memory up to 64-K, set 
the word width, and make the cell 
square or long and thin to fit the 
space. Circuit designers can specify 
the number of cells in a gate array as 
well as the number of cells in a row 
and the number of wiring channels 
between rows. They can also call up 
and specify the word lengths of pro- 
grammable logic arrays, ALUs, add- 
ers, comparators, and so on. 

The designer would only need to 
piece a few of these structures to- 
gether, with perhaps a few simple 
gate cells of fixed structure, to as- 
semble a complete central processing 
unit or multiplier circuit. This con- 
trasts with a traditional cell library— 
having an average of 10 gates per 
cell—where a typical very large-scale 
integrated-circuit design would be 
built from several thousand cells. 

Megacell can handle semicustom 
designs of up to 100,000 gates, says | 
Barry J. Prior, who heads the Mega- 
cell effort. It maps onto the compa- 
ny’s 2.5-um complementary-MOS 
double-layer-metal process, now in 
pilot production here and shortly to 
be transferred to a $63 million plant 
under construction at Plympton, 
Plymouth. Also, the company will 
announce a U.S. second source soon. 
Even so, it is limiting orders for the 
moment to a few select customers, 
according to John Brothers, Mega- 
cell marketing manager at Plessey 
Semiconductors, Swindon. 

Plessey’s CMOS process can put 
up to 30,000 gates on a silicon chip, 
with gate delays of 1 to 2 nanosec- 
onds and clock speeds from 40 MHz 
to 15 MHz. Moves are also afoot, 
with funds from Britain’s fifth-gener- 
ation program, to produce a process- 
independent cell library. 

Although ICL’s data processing 
activities have strongly influenced 
the Megacell concept (the firm is 
currently using it to lay out a 32-bit 
microprocessor), Megacell is a gener- 
al-purpose design tool. It is already 
being used in house to design a 10- 
MHz, 16-bit pipelined multiplier, a 


ElectronicsWeek/ October 1, 1984 


romney = | 
euerees 






A MAJOR ACHIEVEMENT 
OF THE 
INDUSTRIAL EVOLUTION 
OF PUERTO RICO: 
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Mainland subsidiaries, and 93% of their et peels and 25 years, depending on location. 
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$3.72.) Turnover rates and ab- no quotas, no duties, no customs 
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Mr. Alfred J. Roach, Chairman Escudero at (800) 223-0699; in 
of the Board of TIl Industries, Inc. New York State, (212) 245-1200, 
said, “We began with 20 people or write: Puerto Rico Industrial 
and less than $1MM in sales and Development, Dept.EW - 1, 1290 
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oped a fixed cell library of analog functions. Like Megacell, these analog 
functions are implemented in the company’s 2.5-um CMOS technology, so 
that digital- and analog-interface functions can all be combined on a single 
chip. The cell library includes a variety of operational amplifiers with various 
power dissipations, drive and speed capabilities, comparators, switches, and 
an 8-bit digital-to-analog converter. These basic functions make it possible to 
combine digital functions with switched-capacitor filters, DAC and analog-to- 
digital conversion systems, amplifiers, interface circuitry, and many other 
circuits to achieve total systems integration. 

These cells operate up to video frequencies and, in switched capacitor 
configurations, will handle signal frequencies up to tens of kilohertz. Telecom- 
munications is a prime application for this technology, says the company. Two 
levels of metalization and polysilicon oxide diffusion-type capacitors are 
available. The technique has been evaluated by the design and layout of a 


dual-channel, switched-capacitor, low-pass filter. 


fast Fourier transform butterfly, a 
complex floating-point arithmetic 
chip set, and an edge detector for 
real-time imaging applications. Fur- 
thermore, Megacell’s digital library 
can be complemented by a variety of 
analog cell functions (see “Storing 
analog functions,”’ above). 


The initial customer interface with 


Megacell is a high-level hardware-de- 
scription language. With this tool, a 
designer can specify and simulate his 
design and refine it, in increasing de- 
tail, before it is eventually mapped 
onto the Megacell library. To facili- 
tate this transfer, functional descrip- 
tions of the cells are coded in the 
hardware-description language and 
kept in the library. 

The final stage is similar to pre- 
sent cell-based systems: cells are 
placed interactively on a graphics 
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—K.S. 


terminal, and their interconnections 
routed in. Meanwhile, the layout 
software compares the growing lay- 
out with the original software de- 
scriptions and flags errors such as 
overlapping cells or shorted and in- 
correctly routed tracks. 

In effect, Megacell brings cell- 
based and silicon-compiled method- 
ologies onto a converging path. True, 
a silicon compiler takes the designer 
out of the layout loop, generating a 
mask set from his high-level func- 
tional description. “But, full chip 
compilers do not produce very com- 
pact layouts, and they tend to be 
architecture-specific,” cautions Prior. 
“Megacell will suit a very large 
range of applications. And chips de- 
signed using the system are compara- 
ble in both speed and area with full 
custom designs.” —Kevin Smith 
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SEMICONDUCTORS 


SIA foresees 


record growth 





Santa Clara, Calif—Despite the cur- 
rent slump in book-to-bill ratios, the 
Semiconductor Industry Association 
is forecasting the greatest period of 
growth in industry history for 1984 
and beyond. Worldwide sales this 
year will amount to $26.3 billion, a 
48% increase over 1983, according 
to SIA figures released last week. 
Strong growth patterns throughout 
the next few years will bring annual 
sales to the $43 billion level by 1987, 
more than double those of 1983, the 
data indicate. 

“We are on our way to the most 
explosive year in the history of our 
industry,” said Irwin Federman, 
president of Monolithic Memories 
Inc. of Santa Clara. Federman deliv- 
ered the forecast at the annual SIA 
dinner here. 

This year, for the first time, the 
SIA, based in San Jose, Calif., in- 
cluded estimates from Japanese man- 
ufacturers in its forecast. In addition, 
Texas Instruments Inc., Dallas, 
which has declined in the past to 
provide estimates, thus forcing the 
SIA to make its own guesses, joined 
in the SIA effort this year. The SIA 
totals for 1983 were raised by about 
one third to account for the Japanese 
participation. 

There were few surprises in the 
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SIA figures. The industry’s fastest- 
growing component group was, pre- 
dictably, complementary-MOS prod- 
ucts, which are expected to grow 
71%, to $3.2 billion this year. 
CMOS will continue to experience a 
35% compound annual growth rate 
through 1987, when it will reach 
$8.2 billion, the SIA said. But even 
discrete devices are on a roll, and 
will grow 26% to $5.6 billion this 
year, and to $7 billion by 1987, ac- 
cording to the SIA figures. 

Discretes largest. The actual 
breakdown showed discretes are still 
the largest single category, at 21.1% 
of total semiconductor sales. MOS 
memory was next at 19.2%, followed 
by bipolar ICs, 18.5%, analog ICs, 
16.1%, MOS logic at 13.1%, and 
CMOS at 12.1%. By 1987, the SIA 
said, CMOS will be second only to 
MOS memory, with market shares of 
19.2% and 20.2%, respectively. 

The Japanese market, Federman 
noted, is growing faster than that of 
the U.S., and the “ROW” (rest of 
the world) categories. Because Japa- 
nese suppliers account for more than 
98% of sales in Japan, their share of 
the world market will continue to 
grow at the expense of U.S. firms, he 
said. “There is no reason we should 
have a dominant share of the market 
in Europe and account for only 8% 
in Japan,” he added. 

The SIA forecasts were predicated 
on a 2%-to-3% growth in real gross 
national product in the U.S., with no 
major changes in interest rates. The 
association looks for a flattening of 
economic growth in the second half 
of 1985, but no major recession. 

Federman conceded that past SIA 
forecasts have not been particularly 
accurate in their near-term outlooks. 
“There are lurking variables,” he 
said. “But beyond three years out, 
the actual sales results have always 
been higher than the SIA forecasts.”’ 

While the SIA was willing to pre- 
dict semiconductor sales through 
1987, its chart of the book-to-bill ra- 
tio stopped at August 1984. “You 
can’t predict order rates—they are a 
matter of psychology,” Federman 
said. However, current industry 
backlogs are high enough to tolerate 
a continuation of the August 1:1 
book-to-bill ratio for at least three 
months, the executive said. Septem- 
ber orders continued to be soft, Fe- 
derman said. —Clifford Barney 
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EQUIPMENT SERVICE 


Analysts differ on how much gold 


can be panned trom service calls 


New York—With sales of all types of 
electronic products expected to con- 
tinue escalating steadily throughout 
the decade and with the installed 
base of various electronic equipment 
aging, one thing is certain: revenues 
from servicing and repairing that 
gear seem destined to continue to 
grow at a healthy clip. That’s the 
enthusiastic opinion of Big Eight ac- 
counting firm Arthur Andersen & 
Co., in New York, which has con- 
ducted a study involving 100 service- 
company executives. 

Equipment manufacturers will 
continue to dominate the service in- 
dustry, the study reports, although 
the number of firms servicing third- 
party products is increasing. As the 
Shape of the industry changes, stiff 
competition for service contracts is 
expected along with an increasing 
need for those seeking them to fine- 
tune marketing plans. 

Though there is agreement among 
industry analysts on these points of 
the Arthur Andersen study, just how 
fast the service industry will grow is 
up in the air. The Andersen study 
says it will double by 1990 to be- 
come a $46 billion industry, ‘“‘one of 
the most attractive growth markets 
in the U.S. economy.” 

Others can’t imagine such stellar 
growth. “To blandly predict an 
eight-fold increase in revenue defies 
logic,” Kenneth G. Bosomworth, 





president of International Resource 
Development Inc., Norwalk, Conn., 
notes, referring to the Arthur Ander- 
sen prediction that service revenue 
just for office-automation products 
will grow from $1.1 billion to $8 bil- 
lion by 1990. 

Input Inc., a Mountain View, 
Calif., market research firm, is also 
less optimistic than Arthur Ander- 
sen. When comparing the categories 
it covers—basically computers and 
communications products—with An- 
dersen’s study, Input’s projections 
are $26 billion for 1989 compared to 
Andersen’s $36.6 billion in 1990. 
One reason for the lower figures, ac- 
cording to Input vice president Gra- 
ham Kemp, is that while the number 
of installed systems is increasing, rev- 
enues per contract are decreasing. 

Failures wane. Several factors are 
damping the revenues per system 
that a firm can reap from service 
contracts. Products today have fewer 
moving parts and electronic compo- 
nents. Improved diagnostics and easi- 
er Servicing are also cutting revenues. 
The number of equipment failures 
will drop by 25% to 50% per year 
for mainframes, minicomputers, and 
office-automation systems introduced 
through 1990, according to the Ar- 
thur Andersen report. On the other 
hand, products employing very large- 
scale integration technology can re- 
quire more sophisticated servicing, 


U.S. ELECTRONICS SERVICE INDUSTRY REVENUE GROWTH BY PRODUCT GROUP 
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SCIENCE. “SCOPE 


ee electrical charges that build up on space vehicles will be overcome by an advanced | 
charge-control system being developed by Hughes Aircraft Company for the U.S. Air Force. The Flight — 


Model Discharge System will use a self-contained plasma source to effectively “ground” the 
spacecraft surface to the surrounding space plasma, eliminating disruptive arcing for charged surfaces. 
_ The system will monitor both vehicle potential and space-environmental conditions to detect the onset 
of spacecraft charging. It will operate a plasma discharge device to neutralize charge buildup. The 

_ plasma discharge operates on xenon gas, ignites in one second, and requires only 10 watts of power. 


Heat pictures are screening printed circuit boards for such defects as open or short circuits and failed 
components. The Automatic Infrared Test & Inspection System (AITIS) uses a cooled, 60-element 
infrared detector to create a high-resolution thermogram. A computer compares a tested board witha — 
master thermogram stored in computer memory. Components that appear too warm or too cool are _ 
shown in color-coded temperatures on a video monitor. As a complement to automatic test equipment, 
AITIS saves time and money. Hughes developed AITIS under its independent research and development _ 
programs and contracts with the U.S. Army Missile Command and U.S. Air Force. 


A ae of multipurpose communications satellites has been introduced by Hughes to handle standard 
communications and direct TV broadcasting to homes. All three are drum-shaped and spin-stabilized. 


One model, designated HS 393, is the domestic communications satellite of the future. It can carry 16 

high-power channels or 48 channels at lower powers. A second spacecraft, the HS 394, has a flat, sun- 

tracking solar array, thereby combining the best features from the existing technologies of spin- 

stabilized satellites and body-stabilized satellites. The third model, the HS 399, is a small spacecraft 

with 12 channels. Occupying only one-fourteenth of a space shuttle cargo bay, it could be launched for 
about one-third the cost of orbiting a standard 24-channel satellite. | 


- Anadvanced factory management system model, developed by Computer Aided Venifernie: 

International and Hughes, will help optimize use of manufacturing resources. The model will address 

interactions of all work areas within every level of the organization. It will precisely identify 
department production capacities, queue bottlenecks, and resource flow. | 





_ A broadband gallium arsenide field-effect transistor that operates in the 20 GHz frequency range has. 
been introduced by Hughes. The new power transistor chip, designated Model C0311 H-2000, is 
guaranteed to operate in a 50-ohm system over a typically 2-GHz bandwidth. It is designed asa 

' medium Powe driver with 6.5 dB gain guaranteed at a 100 mW output level. 








An Te facilit spanning 1:75 million square feet is the showcase ice ouclendns Hughes 
_ engineering ‘combines advanced manufacturing techniques and production processes. Our complex is 
complete, so we're looking for experienced and graduating engineers to work on such programs as: 

— infrared thermal i imaging systems, laser rangefinders and designators, artificial intelligence, signal 

_ processing, VLSI, component qualification, hybrid microcircuitry, and focal plane. Send your 
resume to Hughes Electro-Optical and Data Systems Group, Professional Employment, P.O. Box 913, 
. E9/W IK 101, a S3, El Segundo, CA 90245. Equal kd arr eiigae US. a ie 


- For more information write to: PO. Box 11205, Marina del ae CA 90295 
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thus resulting in more revenue. 

“The decrease for television servic- 
ing has offset some other increases, 
and the home computer is a real bust 
as a Service opportunity,” notes Bo- 
somworth. Citing the falling prices of 
low-end systems, he says, “The era 
of the throwaway computer has ar- 
rived.” As for more sophisticated 
products such as test equipment, he 
maintains that “it’s almost unheard 
of for a Tektronics oscilloscope to 
need servicing.” 

Inconsistent. Projections regarding 
the available harvest for third-party 
servicers at the end of the decade are 
also inconsistent. Andersen says 
these revenues could reach $9 billion 
by 1990. Input envisions a $2.5 bil- 
lion opportunity for third-party ser- 
vicers in 1989. Robert McKeon, 
president of ITT Sercom, a service 
division of ITT Corp., New York, 
that offers third-party service, sees a 
$3 billion to $4 billion opportunity 
for firms like his in 1990. 

Nonetheless, the competition is un- 
doubtedly heating up. Since 1982, 72 
firms have entered this arena, bring- 
ing the total to around 118, accord- 
ing to a survey conducted by the 
4,000-member Association of Field 
Service Managers, which co-spon- 
sored Andersen’s study. 

A number of major manufacturers 
are now—or will soon be—offering 
third-party service, especially on 
those products networked to their 


SUPERCOMPUTERS 


own, according to Andersen. Service 
contracts may contribute 15% to 
30% of total revenues for dozens of 
high-technology, maturing compa- 
nies, Andersen maintains, and third- 
party service needs more attention 
from top executives. 

The Andersen study points out 
that manufacturers such as Control 
Data, ITT, and Xerox will service 
competitive products, possibly to 
counter potential revenue losses due 
to competition among products. It 
expects many others, such as AT&T, 
Wang, Burroughs, Digital Equip- 
ment, and NCR, to offer third-party 
service on other firms’ equipment. 

‘In many cases, companies have 
started third-party servicing because 
their guys don’t have enough to do,” 
says Bosomworth. For example, ITT 
Sercom, a division of ITT Systems 
Inc., which installs, maintains, re- 
pairs, and provides emergency ser- 
vice for both ITT products and those 
made by third-party firms, is a reor- 
ganized version of a division that ser- 
viced ITT Courier terminals. Ac- 
cording to Sercom president Robert 
McKeon, the division’s workforce 
was increased by just 2% to handle 
the extra work. 

McKeon expects Sercom’s sales to 
grow sevenfold by 1989, but he too 
believes opportunities will be more 
limited than most analysts believe. “‘I 
think the industry will mature very 
fast,” he says. Steve Haggerty 


Amdahl shoots for two markets 


with IBM-compatible supercomputer 





Sunnyvale, Calif—Just one year af- 
ter Fujitsu Ltd. brought out its IBM- 
compatible supercomputer series, the 
Facom VP/100 and VP/200, its U.S. 
affiliate, Amdahl Corp., says it will 
market the machines in this country 
and in Europe. 

The machines, which will be the 
Amdahl 1100 and 1200, are vector 
processors that will perform at peak 
rates of 533 million floating point 
Operations per second and 267 mega- 
flops, respectively. Most importantly, 
they will run existing IBM software, 
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written in Fortran, without modifica- 
tion. U.S.-built supercomputers have 
proprietary operating systems and 
are not compatible with IBM 
equipment. 

Amdahl, which is 49% owned by 
Fujitsu, in Tokyo, has been working 
on the supercomputer program for 
the past three years. Last May, it 
formed a new branch of its Peripher- 
al Products Division—with the delib- 
erately vague name of “Special Pur- 
pose Systems”—to market the Japa- 
nese machines. (The Peripheral Prod- 


ucts Division also markets Fujitsu 
disk drives and a Fujitsu communi- 
cations controller.) 

Special Purpose Systems director 
Wayne McIntyre says Amdahl has 
previewed plans to sell the supercom- 
puters to about 75 customers around 
the world. Amdahl will get its own 
VP/200 in November, and it is 
promising first shipments in the sec- 
ond quarter of next year. 

Though the firm is mum on actual 
sales forecasts, it hints that six sales 
in the first year would not be unrea- 
sonable to expect. Basic price is $9.2 
million for the 1100 hardware and 
$13.7 million for the 1200. Software 
rents for $16,000 a month; mainte- 
nance is $35,900 a month for the 
smaller machine and $51,000 a 
month for the larger one. 

The ideal prospective buyer is a 
customer with a large commercial, 
scientific, or governmental IBM soft- 
ware base, McIntyre says. The least 
likely prospect would currently be 
using systems made by Cray Re- 
search Inc. and Control Data Corp., 


both of Minneapolis, because the 


Japanese computers have been delib- 
erately designed to be compatible 
with IBM System/370 architecture. 

Software for the machine includes 
an optimizing compiler that takes 
IBM Fortran as a source and pro- 
duces a vectorized code that will run 
11% faster than the original. In ad- 
dition, system software includes 83 
vector instructions that may be used 
in writing new code for the ma- 
chines. Amdahl has tailored existing 
scientific and engineering applica- 
tions to take advantage of the vector 
processor. All IBM peripherals are 
also supported. 

Although the processors are Japa- 
nese-designed and made, they use the 
multiple-chip-carrier and air-cooling 
technologies developed at Amdahl 
for its 580 computer family. 

Fujitsu now becomes the first Jap- 
anese firm to market a supercom- 
puter in the U.S. Hitachi Ltd., To- 
kyo, also makes a supercomputer, 
the 800-megaflops S-810/20, and has 
a U.S. marketing link—National Ad- 
vanced Systems, Sunnyvale, Calif. 
That firm, a division of National 
Semiconductor Corp., already mar- 
kets a 25-megaflops Hitachi array 
processor; a spokesman declined to 
say whether it would also offer the 
Supercomputer. —Clifford Barney 
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IN OUR CORNER: MASS MEMORY INTERFACE BOARDS 


Intelligent SASI interface @ Power Supply and Backplanes 
SYS68K/SASI-1 @ High resolution color graphics subsystem 
® On-board 68000 local processor @ Integrated configurations 

On-board 68450 DMA controller @ Powerful operating software 

4 free programmable DMA channels @ OPIO-1 32 Bit Opto Isolated with DMAC 

16K bytes dual ported RAM 


16K bytes handling firmware For further information please contact one of 


our distributors or representatives or FORCE 
Direct Winchester/ Floppy Controller Computers direct, the VMEbus specialist. 
SYS68K/WFC-1 
Direct control of up to 3 Winchester drive 
» Direct control of up to 4 Floppy drives 
Automatic formatting of hard disks 
Speed up to 5M bit/sec 
Supports single/ double sided, 
double density floppy disks. 


Other FORCE products of the SYS68K 
VMEbus family: : 


® 3 powerful CPU's FORCE COMPUTERS INC. | FORCE COMPUTERS GmbH 
Dynamic RAM boards up to 2MB 2041 Mission College Blvd. _—_ DaimlerstraBe 9 
i eet a at tatic RAM r Santa Clara, California 95054 D-8012 Ottobrunn/ Munchen 
a We ee : : . VO ke ig Phone (408) 988-8686 Telefon (0 89) 6 09 20 33 
bi a aor Og | me 0 ae TLX 172465 Telex 5 24 190 forc-d 
er ,; » 6 channel seri oar FAX (408) 980-9331 Telefax (0 89) 6 09 77 93 
‘= Circle 33 on reader service card wie we eee 
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U.S. ELECTRONICS IMPORTS AND EXPORTS (MILLIONS OF DOLLARS) 


Accounting, computing, and =< 
data-processing machines _ | 
Calculators __ 


Parts for data-processing machines = s|—S 
_and office calculators 

Telecommunications, 

sound-recording, and s¢ 


A drastic widening in the U.S. trade gap for elec- 
tronics equipment caused a drop in the Electronics- 
Week Index for the latest week. Imports of various 
electronics equipment soared by 39%, with strong 
improvement in every product category. At the same 
time, exports of U.S.-made electronics goods stagnat- 
ed, growing only 0.8%. Most of the weakness in 





exports was concentrated in the components area: 
exports of printed circuit boards, resistors, and semi- 
conductors all fell. 

The blame for this dismal performance in overseas 
markets falls upon the ever-strengthening U.S. dollar, 
which during most of September continued to set 
records against most European currencies. 
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workstations that integrate in-house 
systems on every engineer's desk. 


Maximize Productivity. 
Control Data looked at the need 
to integrate the design, layout, 
analysis and logic simulation 
functions ...Saw a way to place 
low-cost design tools in front of 
your engineers...and devel- 
oped the Electronic Design 
Workstation. 

IBM PC Compatible. 

The Control Data Electronic 
Design Workstation offers full 
IBM PC and XT compatability 
and complete system integration 
that can speed you through 80 
to 90% of your design tasks at 
about 1/5th the cost of function- 
ally equivalent systems. 





Broad Applications. 

SCALD Hierarchical Design Con- 
cepts at about 1/4th the cost of 
conventional workstations ... 
and more : 


e Advanced Schematic Entry 

e Documentation 

¢ Logic Simulation 
36 State Multi-Level 
Simulation 

e Netlist Extraction: 
TEGAS @ SPICE @ ASPEC ® 
SYSCAP @ SCICARDS ®& 
LOGIS ¢ AUTOMATE 80* 


e Project Management 


Easy Custom Interface. 
All drawing and netlist files are 


in a readable ASCII file format 
that makes developing inter- 
faces to your in-house codes 
easy. You can do it yourself or 
we can do it for you. 


Find out how you can inte- 
grate your system and put Elec- 
tronic Design Workstations in 
front of your engineers. Call toll- 
free 1-800-253-4004, ext. 1430. In 
Minnesota, call collect 1-612-921- 
4400, ext. 1430. Or write Con- 
trol Data, Electronic Marketing, 
PO. Box 0, Dept. HQWO9A, 
Minneapolis, MN 55440. 


*TEGAS is a registered trademark of Calma Div., General Electric Corp. 
SYSCAP is a registered trademark of Rockwell International, Inc. SCICARDS 
is a registered trademark of Scientific Calculations, Inc. AUTOMATE 80 is a 
registered trademark of Design Automation Systems, Inc. 


5) CONTROL DATA 


Addressing society's major unmet needs as profitable business opportunities. 


Circle 35 on reader service card 





HP-85, 87 
HP-9816, 9826, 9836 
HP-9835, 9845 

HP- 150 


Disk Subsystems for Hewlett Packard Computers. 
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FH8-HP 
ISA Co., Ltd. | . 
HEIAN BLDG. 2-6-16 OKUBO, SHINJUKU-KU, TOKYO 160 JAPAN. Switzerland COMPUTechnic AG 
PHONE : 03-232-8570 TELEX : 2324496 ISATOK. FAX : 03-232-8673 ede ee 
Furstentum Lichtenstein 9400 Rorschach 
Distributors International U.S.A. NCL DATA INC. Switzerland 
1333 Lawrence Expressway, Suite 330 phone 071/42-2263 
Santa Clara, CA95051 U.S.A. telex = 71515 COSE CH 
phone (408)247-3450 The People’s Republic of China) =RENFUL INTERNATIONAL LTD. 
telex 910-338-7442 NCL DATA SNTA Hong Kong 8 F., Chiyu Bank Bldg., 
fax (408 554-1827 Macau 78 Des Voeux Road Central 
West Germany CLEOPHAS Hard-und Software GmbH Hong Kong 
West Berlin Bleidenstadter Acker 9 phone 5-211544-7 
6238 Hofheim-Wallau West Germany telex 67546 RENFL HX 
phone 06122/2047 cable = RENFULCOMP 


Circle 36 on reader service card 


AT ITT, EXCITEMENT AHEAD FOR 


MARKETING MAVEN JAN LOEBER 





Brussels 

an Loeber is unlikely to get 

bored anytime soon. With his re- 
cent assignment as vice president and 
market and product management di- 
rector for telecommunications and 
electronics at ITT Europe Inc., not 
only is the German-born American 
adjusting to a new foreign living en- 
vironment in Brussels, Belgium, but 
he is responsible for marketing a line 
of products ranging from the compa- 
ny’s System 12 digital telephone 
switch and data processing systems 
to television sets. 

If the spread of products isn’t diz- 
zying enough, there are two further 
complications for the marketer. First 
there is the heterogeneity of the Eu- 
ropean market. Then there are the 
political considerations that inevita- 
bly crop up in any effort to sell prod- 
ucts that are as strategically impor- 
tant as switches to the governments 
that control their respective telecom- 
munications networks. 

A U.S.-based multinational should 
be at a clear disadvantage competing 
in this market against native Europe- 
an switch producers, but Loeber 
thinks that ITT has created some- 
thing of a special situation for itself 
with a network of subsidiaries that 
look very much like independent Eu- 
ropean corporations. “Our European 
companies have local production and 
research facilities and for the most 
part are managed by local people,” 
he points out. System 12 is currently 
being produced by ITT subsidiaries 
in Belgium, West Germany, Spain, 
and Italy. 

Loeber, 40, came to ITT after 
heading AT&T Co.’s effort in the 
marketing and product engineering 
of private automatic branch ex- 
changes and processors. He began 
his career with IBM Corp. after tak- 
ing a bachelor’s degree in physics at 
Michigan Technological University 
and an MBA at George Washington 
University, in Washington, D.C. 

ITT has already done admirably 
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advantages is its European identity. 


well selling System 12 in Europe, 
and Loeber is one of a minority who 
is optimistic that the usually protec- 


tionist European telecom- 
munications market will 
gradually open even more 
as the sale of advanced 
digital switches 
continues. 

“Maybe it’s because I 
come from the American 
system, but I think mar- 
ket forces are going to be 
the catalyst that open the 
European telecom mar- 
ket. We are moving 
quickly toward ISDN [in- 
tegrated services digital 
network] environments. 
When a country’s indus- 
try begins to suffer and 
become less competitive 
because there is no infra- 
structure that allows it to 
move data efficiently to 
the place where it has to 
be, you’re going to see 
that country turning to 
the people who can sup- 
ply the equipment that can provide 
those essential services—regardless of 
nationality.” -—Robert T. Gallagher 


From ITT spinoff to billion-dollar status 
is Luckman’s game plan for STC Components 


Harlow, England 
Re Luckman is back in the 
saddle after over a year away 
from the electronic components busi- 
ness that he knows so well. Luck- 
man, a 55-year-old sales and market- 
ing veteran of ITT Corp.’s European 
Components Group, had taken an 
early retirement to run a small print- 
ing business in Bath, Somerset. 

He returned, taking up a contract 
to serve as sales and marketing man- 
ager offered by his old boss Ken 
Walton, now managing director of 
STC Components Ltd. He will help 
the company, with almost $325 mil- 
lion in sales this year, as it undergoes 
the most fundamental change in its 


nents subsidiary—became 


history. The firm was formed by the 
partial divestiture of ITT’s European 
subsidiaries. 

Until 1981, all the divisions mak- 
ing up STC Components Ltd. were 
tightly integrated into ITT’s Europe- 
an Components Group. But when 
ITT reduced its holding in Standard 
Telephones & Cables ple to 35%, 
STC—and with it, STC’s compo- 
indepen- 
dent operations. 

Luckman’s role in this new setup 
is to restructure STC’s sales and 
marketing operation to fit its new 
independent role. Having spent most 
of his working life with the group, he 
could not have been better qualified 
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Back in harness. Coming out of retirement, 
Ronny Luckman is directing STC Compo- 
nents sales and marketing. 


for the task. Under his pioneering 
direction, STC developed one of the 
largest distributor operations in the 
UK. He also knows the five compo- 
nent divisions—electron devices, 
semiconductors, microdevices, capac- 
itors, and power devices—inside out. 
Its activities span an extraordinary 
range—from hybrid manufacture, 
now a booming business with sales of 
line cards for Britain’s X exchange— 
to fiber-optic components, and from 
power supplies to reed relays and 
traveling-wave tubes. 

Luckman’s talents and knowledge 
will be exploited to the fullest in cre- 
ating an effective overseas sales oper- 
ation from scratch, now that the ITT 
and STC operations have been disen- 
tangled from each other. 





One of Luckman’s priorities was 
to establish a separate marketing op- 
eration for the memory and custom- 
circuit plant in Footscray, Kent— 
bought from ITT Intermetall GmbH, 
Freiburg, West Germany, and now 


in Operation as an independent unit. 


To head it, he appointed Richard 
Phipps, formerly with Texas Instru- 
ments Ltd. 

STC also purchased the tantalum 
capacitor production unit from Stan- 
dard Elektrik Lorenz AG, Stuttgart, 
West Germany. With that unit add- 
ed to another recent acquisition, 
Union Carbide’s UK tantalum capac- 
itor production unit, and to STC’s 
own operation, STC can count on a 
strong 30% share of the European 
market and 60% of the UK market. 

One new activity is gallium arse- 
nide. At its Standard Telecommuni- 
cations Laboratories, Harlow, STC 
has a strong expertise in digital 
GaAs technology, and it is now in- 
vesting heavily in production capaci- 
ty to exploit this expertise. 

The firm has also set its sights on 
the consumer sector by offering bet- 
ter service than Far East suppliers. 
This is a marked change from its 
position a while back. 

‘In the last six years we have qua- 
drupled our turnover to $325 mil- 
lion,” says Luckman. “And in the 
next six years we plan to do the 
same thing again.” Planning the cre- 
ation of a $1-billion turnover busi- 
ness is not bad for a once-retired ex- 
ecutive. —Kevin Smith 


For Jenkins, it’s computer business, 
rather than technology, that matters 


Berkeley, Calif. 

ot all computer companies are 

founded by technological maver- 
icks. “I never had an interest in com- 
puters, and still don’t,” says Kevin 
Jenkins, the 30-year-old president of 
Hercules Computer Technology. 
‘For me, they’re solely a business 
proposition.” It’s a proposition he 
enjoys. “I like this business because 
it’s so unpredictable and there’s a lot 
of money in it.” 

Thanks to all the money being 
spent by consumers in the personal 
computer arena, his company, a 
manufacturer of graphics add-on 
boards for the IBM Personal Com- 
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puter, has grown from a garage oper- 
ation in 1982 to a concern expecting 
revenues in excess of $5 million 
monthly by year’s end. The compa- 
ny’s first product, the Hercules 
Graphics Card, claims a 60% mar- 
ket share. 

The University of California at 
Berkeley graduate and former graph- 
ics arts magazine publisher went into 
peripherals as a way to make a better 
living. After reading business publi- 
cations, he chose to try his hand at 
computer technology, and through 
friends he met his partner, Van 
Suwannukul, designer of the compa- 
ny’s graphics card. From the compa- 











_/ 4 A : 
Rule breaker. Kevin Jenkins engineered a 
successful start-up without venture capital, 
executives, or consultants. 


ny’s second month, it has operated at 
a profit. 

Jenkins’ success has come, in part, 
from his ability to run Hercules with 
the same lean and mean spirit it had 
in the beginning. He broke the rules 
by forsaking the security of venture 
capitalist’s funds and the advice of 
management consultants. What the 
company has relied on is a small 
(about 40) but highly productive 
Staff. 

The company’s productivity en- 
abled it to succeed where others 
failed. His approach was to let the 
company respond to the pull of the 
market rather than spend time and 
money try to push the market. 

Though the company has been rid- 
ing the crest of success brought on 
by the IBM PC, Jenkins labels as 
unfair any suggestion that his com- 
pany is just opportunistic. ‘“‘We’re no 
different from anybody else in the 
computer business,” he says. Like 
many add-on manufacturers, he 
thinks his company’s product helped 
IBM by enabling that company to 
bring out incomplete products. 

As Hercules enters a new phase 
with the shipping last month of its 
second major product—a_ color 
graphics card for the IBM PC—it 
remains to be seen whether Jenkins 
can maintain the start-up momen- 
tum. He is not worried about being 
shut out by IBM, maintaining that a 
manufacturer can be successful by 
filling niches. His advice to other en- 
trepreneurs is, “Don’t let anyone bul- 
ly you into thinking there is anything 
wrong with being a _ one-product 
company.” —Clifford Barney 
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A smart approach to 
— containing costs and 
_ boosting productivity. 


Now, more than ever before, a Chicago 
Laser trim system is the smart way to 
lower overhead and boost productivity. 
From the moment you order a CLS-33 
laser trim system, you're holding the line 
on inflation with a powerful weapon that 
costs less and outperforms competitive 
systems. Its design is advanced, yet not 
extravagant; not wasteful—just what 
you'd expect for the state-of-the-art in 
_lasertrimsystems. It is sophisticated yet 
Practical. _ 
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The CLS-33 also costs less to operate. 
Designed as ‘the smart laser trim 
system, its microcomputer is backed by 
the industry's most intelligent software 
operating system. So easy and fast to 
program, an unskilled worker can learn 
to program the CLS-33 in just days. 


Every Chicago Laser Systems trimmer 
must meet rigid quality-control stan- 
dards, passing extensive performance 
and burn-in tests. The chances of 
downtime are further reduced by the 
ease of maintaining the system. Should 
a fault occur, it can be rapidly isolated 
with the systematic diagnostic programs 
provided. 


Above all, the CLS-33 is a high volume 
production system that will increase 
worker productivity and trim the cost 

of laser trimming. With an available 
alr-bearing step and repeat handler, it 
trims over 100,000 resistors per hour. An 
automatic stack load/unload station is 
also available. 


For a detailed appraisal of how the 
Smart Laser Trim System can fill your 
needs, contact Chicago Laser Systems. 










Missouri’s quality work force 
put 3M on our map. 


steep ok UL i) %, 3 M knows that it takes quality people to build quality products, a 





shortest amount of time. One of the places where 3 M finds that 


B work force that’s dedicated to doing the best possible job in the 
ee. kind of quality work force is right here in the center. In Missouri. 


¢ 








= $ 3 M's three Missouri plants produce everything from hot melt 
% adhesives and electronic connecting systems to Post-it Notes 
< and decorative sheeting. At each plant, productivity is high 
| e and absenteeism and turnover are low. 
= te Lauren Morin, 3 M’s Vice President of Manufacturing 
re says, ‘We just went three years without a lost time 
accident and our presenteeism record was 99 percent 
e in Nevada.’ Safet | 
y and presenteeism records at 3 M’s 
. % Columbia and Springfield, Missouri plants are equally 
outstanding. That’s because Missouri workers 
kg share the same commitment to quality that has 
e Learn how Missouri’s new Customized ~~ helped make 3 M a worldwide eae 
Training Programs can cover up to . 
Hf 100% of all workers’ expenses paid while in If your Company can profit from a work force 
g training. For details, call Governor Kit Bond, that believes in quality, you belong in 
e Sales Manager, Missouri Woridwide, we, Missouri, the profit center. 
- . Or write P.O. Box 118, § 
— Jefferson City, Missouri 65102. a M | S SO U & J 
PT ee 
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ITS TRANSFORMATION OVER, 
GOULD SEEKS TO FILL PROMISE 


Rolling Meadows, Ill. 

Ithough the Gould Inc. of years 

past was perhaps not as badly 
off as the frog that was turned back 
into a prince in Hans Christian An- 
dersen’s fairy tale, executives are 
hoping a just-ended corporate trans- 
formation will be no less dramatic. 

The change engineered by Gould 
chairman William T. Ylvisaker start- 
ing in 1980 is now complete. With 
the sale of its lead-acid battery oper- 
ations in April, Gould disposed of its 
last nonelectronics business. The 
firm, located in this Chicago suburb, 
will now face the future with 20 sep- 
arate divisions assembled through ac- 
quisitions and internal development, 
all aimed squarely at emerging high- 
growth electronics markets. 

“T don’t think we'll be constrained 
by a lack of opportunity,” says new 
president and chief operating officer 
James F. McDonald. “If you look at 
computer systems, factory automa- 
tion, semiconductors, materials, and 
defense, I think you’ll find that most 
of those businesses are growing 
somewhere around 20% to 25% per 
year. Our challenge now is to make 
sure that we grow at a rate equal to 
or greater than the industry.” 

The burden of that challenge will 
fall heavily on McDonald, brought 
in last July to head day-to-day opera- 
tions at the conglomerate. The 21- 
year IBM Corp. veteran is being 
counted on to provide big-time high 
technology management skills. 

“McDonald comes in with a good 
understanding of how management 
should work at a major technology 
company,” observes Edward C. 
White Jr., an industry watcher at 
E.F. Hutton & Co. Inc. in New 
York. “His job is an organizational 
job. It’s a marketing job, and it’s a 
strategic positioning job. Those are 
the key strengths he brings in.” 

Indeed, McDonald’s background 
seems to suit him well for the posi- 
tion. At IBM, he was general manag- 
er of the manufacturing systems 
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“Gould, in 1984, 
will complete _ 
one of the most 
substantial 
restructurings in 
corporate history....” 


products business unit, which he 
helped develop from scratch in Boca 
Raton, Fla. His responsibilities there 
included the development, manufac- 
turing, and marketing of industrial 
robots, sensors, and controllers to 
drive flexible manufacturing cells, as 
well as overseeing IBM’s internally 
used automation products. Prior to 
that, he held a plethora of assign- 
ments, both at the IBM corporate 
and divisional level, in product and 
financial management, strategic plan- 
ning, manufacturing, and marketing. 

As McDonald says, “I was fortu- 
nate enough to have a number of 
assignments that allowed me to get a 
visibility of the business from a lot of 














Chairman William T. Ylvisaker 





different views. I grew up with divi- 
sions that started relatively small and 
grew into multibillion-dollar busi- 
nesses,” an experience he thinks will 
prove helpful in his new job. 
Revamped operations. The new 
Gould is organized into four business 
sections: minicomputers and factory 
automation, electronic components 
and materials, defense systems, and 
test and measurement and medical 
instrumentation. Gould’s strengths 
include a leading position in pro- 
grammable controllers and in high- 
performance 32-bit minicomputers. 
Its Computer Systems Division (pre- 
viously Systems Engineering Labora- 
tories Inc.) supplies between 55% 
and 60% of all computers used to 
drive computer-based simulators. 
Likewise, Gould AMI (previously 
American Microsystems Inc.) holds 
a strong position in complementary- 
MOS custom and semicustom inte- 
grated circuits. On the standard 
products side, however, that division 
has been criticized recently for its 
concentration on mature standard 
products such as read-only memo- 
ries. AMI has suffered from a severe 
drop in the video game business. In 


Optimistic. Former IBM executive James F. 
McDonald (left) has day-to-day operating re- 
sponsibility for Gould, which has been re- 
vamped by chairman William T. Yivisaker. 
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the realm of defense systems, howev- 
er, business recently has been buoyed 
by the upturn in U.S. military spend- 
ing. Gould supplies such defense 
products as the MK48 precision- 
guided torpedo, passive sonar arrays 
for submarine surveillance, avionics 
and communication systems, and 
training simulators. 

Sore spot. Strong gains in defense 
sales and components, however, are 
offset by weaknesses in the test and 
measurement area, stemming largely 
from delays in shipment of its new 
K105 logic analyzer, points out Bar- 
ry L. Lucas, an analyst who follows 
Gould for Raymond, James & Asso- 
ciates Inc., of St. Petersburg, Fla. In- 
deed, the test and measurement area 
has been a sore spot for Gould, says 
Lucas, who notes that several fac- 
tors, including management turn- 
over, have recently come together to 
produce problems. (To help shore up 
this operation, Gould recently ap- 
pointed former Tektronix Inc. execu- 
tive Peter R. Strong to the position 
of group vice president for test and 
measurement. ) 

Despite a 5.7% rise in sales last 
year to $1.32 billion from 1982’s 
$1.25 billion, Gould’s 1983 earnings 
were down 31% to $64.1 million 
from $92.8 million in 1982. But with 
the continuation of an upswing that 
began during last year’s fourth quar- 
ter, sales and earnings so far this 
year are up. For the first six months, 
profits rose 38% to $40.8 million, 
while sales gained 17% to $755.5 
million versus 1983’s first half. 

~McDonald sees much of his job as 
Opening up lines of communication 
among the various Gould operations, 
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MAJOR ACQUISITIONS AND DIVESTITURES BY GOULD INC. 
Companies acquired : 


Systems Engineering Laboratories Inc. 
(now Gould’s Computer Systems Division) 1980 
SR L Medical Inc. (now Gould Gould Financial inc 
Cardiopulmonary Products Division) 1981 
Gettys Manufacturing Co. E| : 
ectrical components unit 





item [ow | men 
(now Imaging & Graphics Division) 1981 
ae 





each of which has its own profit and 
loss responsibility. ““This is clearly a 
different kind of environment than 
IBM, where every business of any 
significance was internally developed 
and grown over a period of time.” 

By fostering internal awareness of 
the needs and capabilities of the vari- 
ous divisions, McDonald hopes to 
better leverage its overall size. One 
example: ‘““We’d like to get more 
products out of our technology base. 
As we make an investment in a tech- 
nology in the corporation, we want 
to make sure that we see all the ave- 
nues of getting products out of that 
technology across all divisions.” 

He says there is a strong need for 
Gould to become more market driv- 
en. “I think you'll find that some of 
our competitors have actively gone 
out and looked for ways to develop a 
product or design for customers and 
have looked for ways to develop 
unique products for their lines. I 
think that’s an area that we clearly 


Companies and divisions divested  __ 
Industrial Group (transportation and 
agricultural products) 


. . 
. 
. 
« 


. Lead-acid battery unit 1984 








Year divested _ 



















want to focus on as well.” 

White at E.F. Hutton agrees with 
McDonald’s views. ‘““There’s a com- 
mon thread that runs through a lot 
of their [Gould’s] businesses,” he 
says. “But it doesn’t do them much 
good unless they can really link them 
together and get a lot of synergy out 
of them. They need to get those divi- 
sions working even more closely to- 
gether than they have been.” 

Industry watchers are reacting fa- 
vorably to McDonald’s ideas. ‘‘He’s 
not talking about any grand strate- 
gies for significant new things Gould 
should be doing,” sums up Lucas of 
Raymond, James. “‘He’s just talking 
about making. the company run bet- 
ter on an operating basis by pulling 
more product across divisional lines, 
being more responsive to the needs 
of their customers and working to 
improve operating margins. He’s say- 
ing all the right things. Now its just 
a question of his implementing 
[them].”’ —Wesley R. Iversen 


Military supplier prospers on 
good things in small packages 


Richardson, Texas 
An edium-sized and small contracts 
can go a long way toward 
building a big business in govern- 
ment electronics. Such is the case at 
Electrospace Systems Inc., which for 
nearly 15 years has cultivated sky- 
ward growth in military airborne- 
command centers and secure com- 
munication switching systems. 
With its grip on some 450 deals 
with 150 customers and federal agen- 


cies, Electrospace has fashioned total 
annual revenues nearing the $100 
million mark—mostly from contracts 
of less than $6 million each. Just last 
August, however, the firm landed a 
big one: Pacer Link Phase II, a sev- 
en-year, $181 million program to 
provide electronic modifications as 
well as secure digital voice- and data- 
switching systems to the Air Force’s 
fleet of 39 Airborne Command Post 
aircraft. The initial award will give 
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Electrospace $22.9 million. Much of 
the work will be done at a new hang- 
er that is under construction in 
Waco, Texas. 

Pacer Link is a “‘contract of Olym- 
pian proportions,” says market ana- 
lyst Robert M. Hanisee at Seidler 
Amdec Securities Inc. in Los Ange- 
les, who believes the award was sig- 
nificant in light of extremely stiff 
competition from such firms as E- 
Systems, Rockwell International, and 
Boeing. He is concerned about the 
firm’s ability to turn a profit on the 
contract, however, because the win- 
ning bid was substantially below oth- 
ers. Electrospace executives are con- 
fident they can earn money on the 
contract, noting that the firm has 
worked on those types of planes 
from their inception. 

Heavy reliance. Other observers 
believe the company cannot maintain 
its lofty growth rate if 1t continues to 
rely too heavily on government-elec- 
tronics markets. Today, 90% of its 
business comes as a prime or subcon- 
tractor to the U.S. government. 

Electrospace is aware of the prob- 
lem and hopes to raise its non-U.S.- 
military business to 25% of its total 
billings. But the move has not yet 
been successful. The most bother- 
some thorn lodged in its commercial 
efforts is continued losses in _tele- 
phone switch markets, says Kenneth 
L. Paneral, vice president and re- 
search analyst at Rotan Mosle Inc., 
in Chicago. The firm’s Electrotel 
subsidiary in Ballinger, Texas, ac- 


1983. =: 1982 1981 1980 
1982 


1984 


(MILLIONS OF DOLLARS) 


Upward. Earnings have grown impressively for 15-year-old Electro- 
space, started by four engineers who had no contracts in hand. 


Flying high. Modifying air- 
planes for the U.S. Aijr 
Force is big business for 
Electrospace, which main- 
tains its own hangars. 


quired in 1979, is still 
trying to cash in on 
aging electromechani- 
cal switching systems 
in central phone of- 
fices. While industry 
gurus talk of all phone 
lines using all-digital 
technology in the fu- 
ture, today nearly half 
the phones in the US. 
are still terminated by 
these old-style switch- 
es. Electrotel markets solid-state re- 
lays and replacement modules for the 
most failure-prone components of 
electromechanical switches. 

What analysts find unusual about 
Electrospace is that all four of its 
founders are still actively running the 
daily business, and doing it quite 
well. “One of the reasons that we 
work well together is that not one of 
us feels like we are an inventor-ge- 
nius. It’s taken a team effort to get 
to where we are,” says Robert L. 
Carrel, executive vice president. 

In 1970, Carrel and three former 
associates at Collins Radio (now part 
of Rockwell International in Rich- 
ardson) went into business without a 
contract in sight. “It was strictly 
cold turkey,” Carrel now recalls, 
“but we never had any thoughts that 


1980 


1983 


1984 


20 





it would not work out.” The four— 


Carrel, president and chairman 
James R. Lightner, vice president 
Milton W. Holcombe, and vice presi- 
dent Richard C. Fenwick—remain 
loyal to the firm’s original intent of 
spreading out its defense business 
over a wide range of customers and 
products. The firm’s activity 1s split 
into five areas, with the largest being 
electronic warfare systems. It also 
deals in aircraft modification, mili- 
tary electronic switching systems and 
test ranges, and commercial telecom. 

“In this business, you’ve got to 
keep a lot of irons in the fire,” Car- 
rel says. Sales are running hot, 
climbing to $79.5 million in fiscal 
1984 from $62.1 million, with profits 
up to $7.9 million from $6.1 mil- 
lion. —J. Robert Lineback 


1981 
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Growing. Electrospace executives know that the company must turn 
to other businesses to maintain its revenue growth in years to come. 
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MANUFACTURING 
HEADS TOWARD 
FULL COMPUTER 
INTEGRATION 





SPECIAL 
REPORTS 


Area tape automated bonding plus a wider range of ceramic substrates 








and specialized test fixtures for surface mounting highlight the year 


IA ruses technology shows no signs of slacken- 
ing the hot pace of the 1980s. New very large-scale 
integrated circuits and the expanding power of micro- 
computers, mainframes, and local networks have pointed 
the way toward increased efficiency and productivity. 

But the big story of the year is likely to be the advent 
of computer-integrated manufacturing (CIM), with giant 
firms such as IBM, Hewlett-Packard, and Tektronix 
leading the way. CIM links all phases of design, manu- 
facturing, and automation, as well as quality, cost, and 
inventory control into a single computer-centered 
distributed communications network. 

VLSI chips are keeping IC packaging and 
its next level of interconnection, the printed- 
circuit board or hybrid substrate, in a con- 
stant state of flux. For 
example, tape auto- a” 
mated bonding took 
on a new emphasis 
this year as one of 
the better methods 
of packaging high- 
lead-count — chips. 
Further, IC-pack- 












age manufacturers are actively looking for better ceramic 
alternatives with higher speed and power-dissipation ca- 
pabilities than aluminum oxide substrates. 

Meanwhile, packaging solutions for chips with giga- 
hertz clock rates started to appear. At the pc-board level, 
laser exposure systems left the experimental stage and 
began to be used as production equipment for a whole 
new generation of fine-line boards. 

In the field of automatic testing, two developments 
have stood out. One was the appearence of double-sided, 
bed-of-nails fixtures to aid manufacturers in the 
difficult task of in-circuit testing of single- and 
double-sided surface-mounted pc boards. The 

new fixtures are placed on a 50- rather than 
on a 100-mil grid. Another far-reaching 
development was _ the 
linking of computer- 
aided design systems 
with computer-aid- 
ed testing. The inte- 
gration of these two 
processes is expect- 
ed to cut manufac- 
turing costs greatly. 


COMPUTING 
TECHNOLOGY 


) 
& 
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MANUFACTURING 


Computer-integrated manufacturing links all phases 


of the design-manufacture cycle into a distributed network 





A typical computer-integrated manufacturing network 
contains familiar blocks, such as computer-aided de- 
sign, manufacturing planning and control systems 
(MPCS), computer-aided manufacturing, and the com- 
puter technology that links all these blocks together. 
However, CIM also contains three new blocks: group 
technology, robotics, and automated materials handling. 
The top three blocks shown in the figure on page 45— 
CAD, group technology, and MPCS—are primarily soft- 
ware; the bottom three blocks are primarily software- 
Operated machinery or equipment. CAD and CAM are 
just a small part of the overall picture. The key to CIM 
is the software and network links that completely inte- 
grate all elements of the network. 
Many factors are influencing companies either to im- 
plement or consider CIM. These include: 
= International competition. 
m The need for higher productivity. 
m The demand for higher quality at lower cost. 
The demand for better customer service. 
The need for more flexibility in manufacturing. 
The decreasing cost of data processing and storage. 
The distributed processing concept. 
The emergence of a strategic-planning methodology. 
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JAN. 


The attributes and abilities of CAD, CAM, and ro- 
botics are fairly well known to most electrical and elec- 
tronics engineers, but few of these specialists really un- 
derstand what group technology and manufacturing and 
control systems are and what advantages these systems 
can add to a manufacturing setup. 

Group technology, as it relates to software or equip- 
ment, doesn’t represent a large piece of the CIM mar- 
ket, but it is one of the major ways that CIM cuts costs. 
The major components of group technology are manu- 
facturing cells (assemblages of machine tools) along 
with product and process classification and coding, 
which are the source of the cost saving. With this data 
base, a firm’s manufacturing engineers can sort through 
what they have already designed to save time in the 
design process. 

For example, in many new designs, only 20% of the 
parts are truly new; on the average, 40% of the parts 
already exist and 40% can be created by modifying 
existing ones. The problem is that the designer usually 
can't find the designs for the 80% that have already 
been designed, so these parts are redesigned—a wasteful 
procedure. With group technology software, however, it 
is possible to sort through a data base and group parts 
into families that have similar physi- 
cal characteristics. 

Group technology reduces the 
number of parts in the data base, 
the introduction costs of new parts, 
and the design lead time for new 
products. It increases capacity utili- 
zation 10% to 15%. In addition, it 
reduces setup time, defective prod- 
ucts, and design costs. 

One of the most important com- 
ponents of the CIM network is the 
MPCS block. This element is com- 
posed of five segments: manufactur- 
ing resource planning (MRP), simu- 
lation and optimization, shop-floor 
data-collection systems, manage- 
ment graphics and decision-support 
systems, and distribution-resource 
planning. 

MRP 1s the key to this block, and 
one of the tenets of MRP is the just- 


Just in time. Hewlett-Packard Co.’s Greeley 
(Colo.) Division instituted a just-in-time pro- 
gram in November 1982. The curve traces 
the division’s progress in reducing work-in- 
process inventory. By May 1984, the goal for 
inventory reduction was already surpassed. 


JULY 
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in-time (JIT) system, which originated in Japan. Cur- 
rently, 11 HP divisions, Apple Computer’s Macintosh 
plant in Fremont, Calif., and many other electronic 
component and equipment plants in the U.S. are using 
JIT and reaping its benefits: increased quality, reduced 
inventory and labor costs, better space utilization, and 
better quality from vendors. 


Evil inventory 


In its simplest form, JIT is based on the belief that 
inventory is evil. The Japanese believe that inventory 
tends to hide problems with production efficiency and 
product quality. They use the analogy that inventory is 
like water flowing down a riverbed. The lower the water 
level (inventory), the more rocks (problems with produc- 
tivity and quality) are exposed and can be avoided. 

There are many elements to JIT. One is receiving raw 
material in production “just in time’—meaning daily 
delivery of parts. A second is building units one at a time 
and sequentially—that is, in series rather than in batches. 
Other elements are simplified electronic data processing 
systems, simplified materials movement, and linear as- 
sembly—the same quantity day after day for a set period 
of time. 

The final element is to develop total quality control. 
One of the ways JIT achieves this is by radically reduc- 
ing the number of vendors who supply the firm’s compo- 
nents and subsystems. The selected vendors must pro- 
duce parts whose quality is so high that no incoming 
inspection is required. 

HP’s Greeley (Colo.) Division, which builds various 
peripherals and disk drives, is a good example of intro- 


ducing JIT. It began a pilot program in November 1982 
and recently became a full JIT factory. 

The figure on page 46 shows a plot of work-in-process 
inventory versus time as the JIT program took hold. By 
May 1984, actual inventory was less than the desired 
goal. In addition, the quality of the products on the JIT 
line has improved 10:1. Two years ago at Greeley, $40 
million worth of products were made in a space of 
86,000 ft?. Today, thanks to HP’s manufacturing strate- 
gy, $120 million of equipment is made in a space of 
67,000 ft?. Finally, the number of vendors has been cut 
from 384 to 200. 


Robots are coming 


Robotics is already an important part of the overall 
CIM picture, particularly in Japan and in automobile 
production worldwide. But the greatest growth in this 
field is yet to come. At present, the U.S. is far behind the 
rest of the world in installed robots. For example, there 
are about 12,500 installed in Europe, and 140,000 robots 
already installed in Japan, but only about 8,000 to 9,000 
in the U.S. Some predictions look for 1 million robots in 
Japan by the year 2000. 

By now, the benefits of robotics are well established: 
increased quality, higher productivity, flexibility, high re- 
liability, and compactness. Considerable work still lies 
ahead in robotics, however, particularly in software de- 
velopment and support. Robots eventually will be linked 
directly in networks like those that connect numerically 
controlled machine tools. New sensors for vision and 
tactile feedback are needed in order to make true assem- 
bly robots feasible. 


Advances in tape automated bonding, SiC use, 


aluminum nitride for high-speed substrates power year 





TT: automated bonding (TAB), a technique in which 
chips displaying special solder points (called bumps) 
are mass bonded to copper microinterconnections sup- 
ported by an insulating Kapton film, has been around 
since 1971. However, the cost of tooling new tape designs 
and the special assembly equipment required have kept 
this technique from catching on. 

Now it appears that very large-scale and very high- 
speed integrated circuits have created an environment 
where TAB—with its ability for mass lead-bonding, on- 
chip test and burn-in, and high lead density—could be- 
come the key to packaging and handling chips with 
greater than 100 input/output pads. During the past 
year, many U.S. companies demonstrated that they could 
produce high-lead-count beam tapes with 2-mil lines on 
4-mil centers—a critical requirement for interconnecting 
to VLSI and VHSIC parts. 

But the big story in TAB technology is the emergence 
of area TAB—a combination of TAB and solder-bumped 
chips in which the chip makes contact on the inner area 


of the tape rather than on the periphery—as a workable 
technique to connect to chips with a grid of I/O pads on 
the interior. Wiring density, speed, and test capabilities 
may gradually force chip I/O facilities away from their 
peripheries. This concept was first proposed by 3M Co., 
St. Paul, Minn., for a VHSIC application [Electronics, 
Dec. 29, 1981, p. 74]. 

Unlike conventional beam tapes, which have only one 
conductive layer, area TAB tapes have multiple layers 
[ElectronicsWeek, Sept. 17, 1984, p. 72]. Typically, a 
large, densely packed integrated circuit with a grid of 
solder bumps is die-bonded to a ceramic package. Then 
its bumps are reflow-soldered to a gridded pad pattern 
on the tape. This pattern is internally connected on the 
tape to outer conductors, and these are bonded to pads 
on the package. 

Currently, 3M and Micro Bond Technologies, Canoga 
Park, Calif., are delivering prototypes of beam tapes for 
area TAB. 3M is developing one with 250 I/O connec- 
tions per chip, while Micro Bond has fabricated samples 
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of an area TAB beam tape with 160 I/O connections. 
Beam tape will have still more variations in the future. 
For example, Micro Bond is developing a family of high- 
frequency tapes based on tapes with low dielectric con- 
stants and microstrip or strip-line characteristics. Texas 
Instruments Inc., Dallas, is considering the use of beam 
tape as a way to package the drive electronics for future 
electroluminescent displays in a minimum of space. 
Aluminum oxide, or alumina, is the dominant material 
for packaging ICs, hybrids, and power semiconductors. 
However, under pressure from demands for better power 
dissipation, higher chip performance, and a thermal-coef- 





Bulk density 
(g/cm? ) 


Thermal coefficient 
at room temperature 


(400°C x 108/°C) 





Thermal conductivity 
at room temperature 
(W/cm °C) 






Resistivity at 
room temperature 
(ohm-cm) 





Dielectric constant 
(MHz) 





Dielectric loss 
(MHz) 
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TABLE: COMPARISON OF CERAMIC SUBSTRATES 





Area TAB. A 160-lead area TAB tape de- 
signed by Micro Bond has a center area that 
contains pads for mating with the solder 
bumps of an integrated circuit. The pads are 
connected internally to thicker leads for ex- 
ternal connections. 


ficient-of-expansion match even clos- 
er to single-crystal silicon, other ma- 
terials such as silicon carbide and 
aluminum nitride are entering the 
package and substrate arena, as the 
table shows. 

One of the most attractive materi- 
als is Hitachi Ltd.’s Hitaceram. This 
is a modified SiC material, which has 
a low dielectric constant (4, com- 
pared with alumina’s 8), a TCE that 
almost matches that of silicon, and a 
thermal conductivity almost 10 times 
greater than that of alumina. These 
factors make this material ideal for 
high-speed packaging applications 
where dielectric-constant and power- 
dissipation capability are critical. 

Hitachi is already using this mate- 
rial in a 108-pin package containing 
six bumped high-speed memory ICs 
bonded to a silicon substrate [Elec- 
tronicsWeek, Sept. 17, 1984, p. 71]. 
Other materials under consideration include conventional 
SiC, currently being evaluated by Mitsubishi Electric 
Co., Tokyo, and aluminum nitride, under evaluation for 
high-power applications by General Electric Ceramics 
Inc., Chattanooga, Tenn., and W.C. Heraeus GmbH, 
Hanau, West Germany. 

Both of these ceramics have relatively low dielectric 
constants and TCEs that nearly match that of silicon. 
Aluminum nitride also has a high thermal conductivity 
compared with alumina. All these ceramics, along with 
beryllia, should see more applications with forthcoming 
high-speed, high-power VLSI and VHSIC applications. 
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PCK’s Frisch seeks a plastic packaging concept 


_ In 1977, after spending four years in Kollmorgen Corp.'s 
~ Photocircuits Division, in Glen Cove, N.Y., Dave Frisch 
_ joined the firm’s PCK Technology Division in Melville, N.Y., 
to head up a group responsible for “scaling up’ new 
processes from research and development into production. 
_ Under Frisch’s direction, work be- 
gan in 1979 on plastic substrates 
and processing for plating onto 

_ various specialty substrates. 
The fruit of his Circuitry Prod- 
ucts Group’s labors is a family of 
thermoplastic substrates made 
from polyethersulfone, polysul- 
fone, and polyetherimide resins. 
Thermoplastic printed-circuit 
boards, he says, offer superior 
electrical, thermal, and mechani- 
cal properties as well as injection- 
_ molded, three-dimensional circuit- 
ry. The advantages of plastic pc 
boards over other standard pc 
laminates, Frisch explains, are 
performance characteristics such 
as alow dielectric constant, higher 
Underwriters Laboratories tem- 
perature ratings, natural flame re- 
tardancy, higher glass transition 


Meanwhile, the first gallium arsenide ICs are begin- 
ning to appear, and this naturally means new packages. 
The 1984 Gallium Arsenide IC Symposium, to be held in 
Boston Oct. 23 to 25, is scheduled to have several papers 
describing the state of the art in packaging GaAs ICs. 
One, by Tushar R. Gheewala of Gigabit Logic, New- 
bury Park, Calif., describes two 36-pin, 1-cm’ packages 
for GaAs ICs with 100-ps rise and fall times and up to 4- 
GHz clock rates. 

The first package is based on conventional cofired 
multilayer ceramic techniques. The second uses a novel 
silicon chip subcarrier, which provides coplanar transmis- 
sion lines, bypass capacitors, and terminating resistors. 
Here the GaAs chip is mounted to the silicon substrate, 
which in turn is bonded to a ceramic chip carrier. 

The ceramic package is a four-layer type with I/O 
pads on the bottom layer, a ground plane and die-attach- 
| ment area on the second layer, signal strip-lines on the 
third, and a reference-voltage plane with room for bypass 
capacitors on the fourth layer. Typical I/O signal propa- 
gation delays in this package are estimated to be less 
than 50 ps, permitting the transmission of signals with 
rise and fall times of about 150 ps at 2 to 2.5 GHz. 

In the silicon subcarrier package, the coplanar signal 
lines are deposited over a high-resistivity silicon sub- 
strate, separated by a layer of silicon dioxide. Bypass 
capacitors are formed by reverse-biased p-n junctions. 
Because of the lower dielectric constant of the silicon 
dioxide on the silicon subcarrier, the overall package is 
about 25% faster than the ceramic package. 

In a second paper on GaAs IC packaging, a group of 





temperatures, and a heat dissipation factor equivalent to 
that of Teflon. : 

“The concept of plastics and molded technology has 
captured interest worldwide because it’s never been done 
before,” asserts Frisch, 40, who holds a bachelor’s degree 
in mathematics from Hofstra Uni- 
versity and also is a co-holder of - 
Kollmorgen patents in radiation 
curing as well as specialty sub- _ 
strates and pc-board processes. 
Incorporating electronics directly 
onto a shaped board also repre- 
sents a novel concept in electron- 
ics packaging, he continues. 

“The objective is to come up 
with, not a printed-circuit board 
anymore, but molded electrical 
devices, which gives the end-user | 
a system savings, not so mucha | 
board savings,’ Frisch explains. 
He believes the future of plastic 
circuit boards, beyond applica- 
tions using plastics for their perfor- 
mance, is in the molding process. 
‘What we’re working on is the abil- 
ity to create a new packaging con- 
cept.” —George Leopold > 


authors from Magnavox Advanced Products and Systems 
Co., Torrance, Calif., describe a completely different ap- 
proach to the same problem. Magnavox engineers have 
developed a 44-pin, 12-port leadless chip carrier based on 
the additive multilayer copper-polyimide process devel- 
oped by Augat Microtek, Newbury Park, Calif. The 
packages are batch-fabricated with 356 units to a panel, 
providing a low-cost, high-frequency package. 

In this design, three metal layers form 50-2 strip-line 
transmission lines. Two additional metal layers form a 
low-impedance power plane, minimizing noise voltage 
generated by fast switching currents. Copper vias inter- 
connect metal layers and serve as thermal columns be- 
tween the die and the mother board. The carrier has 
been characterized up to 5 GHz with the following re- 
sults: voltage standing wave ratio of 1.2:1, greater than 
40-dB port-to-port isolation, and a maximum of 4% devi- 
ation in signal-line impedance from 50 1. 


Laser competition 


At the circuit-board level, scanned drum-type laser 
exposure systems surfaced during the year to provide 
competition for the existing flatbed laser systems, and 
high-sensitivity resists for this application appeared. La- 
ser exposure is needed to generate artwork for the com- 
ing generation of fine-line boards. In addition, it cuts 
artwork turnaround time from several hours to minutes. 

During 1984, Macdonald Dettwiler and Associates 
Ltd., Richmond, B.C., Canada, and Optronics Interna- 
tional Inc., Chelmsford, Mass., both introduced scanned 
drum systems for laser artwork generation. The Macdon- 
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ald Dettwiler system can plot a 24-by-36-in. pattern with 
I-mil resolution in about 214 minutes; the Optronics unit 
plots an 18-by-22-in. pattern with the same resolution in 
less than 15 minutes. 

Even more important than machine design was the 
fact that EI. Du Pont de Nemours & Co.’s Riston 
Products Division, Wilmington, Del., announced two 
high-sensitivity printed-circuit dry-film resists intended 
for direct laser exposure. Most dry-film resists for full 








wide ultraviolet exposure have a sensitivity of about 100 
mJ/cm’. The two experimental resists have a sensitivity 
of 10 mJ/cm?. One of them responds to laser radiation in 
the visible rather than the UV spectrum, allowing for 
more efficient use of the laser output. The effect of the 
visible-light-sensitive resist is to cut laser exposure time 
based on conventional resists by a factor of 20. A reduc- 
tion of this magnitude could make direct exposure of pc 
resists more attractive as a production technique. 


AUTOMATED TESTING 


Surface mounting provokes test challenges: 


Integrating CAD and testing cuts production costs 





So technology has been common in Ja- 
pan for many years in consumer-product assembly 
and is rapidly gaining momentum in the U.S. as electron- 
ics manufacturers seek to shrink package sizes and re- 
duce production costs. Surface mounting begins with a 
printed-circuit board that has a number of solder pads 
matching the footprints of the surface-mounted devices 
to be attached. Through holes can be eliminated, compo- 
nents can be soldered on both sides of the pc board, and 
board size can be reduced by as much as a factor of 
three, because surface-mounted devices do not require 
bent leads. 

A reduction in pe-board size results in lower material 
costs, and lighter weight decreases packaging and ship- 
ping costs. Other claims for surface-mounted assemblies 
are still being evaluated. These include less susceptibility 
to vibration plus high reliability because fewer connec- 
tions are used and through holes are unnecessary. 

However, tradeoffs appear to be hampering a speedier 
implementation of surface-mounting technology. Many 
firms with existing pc-board production equipment are 
not eager to invest in new automated surface-mounting 
equipment. Automated equipment, such as component- 
placement machines, is needed to handle and insert the 
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delicate and tiny components, which are difficult for 
production workers to handle and are vulnerable to dam- 
age by excessive tweezer pressure. 

A major challenge with surface-mounting technology 
is the task of testing pe boards—many of them loaded 
with components on both sides or with surface-mounted 
components on one side and leaded components on the 
other. Further, with this technology based on 50-mil 
rather than 100-mil centers, the demands on test fixtures 
and probes are magnified. 


Test demands 


Accessibility to circuit nodal points is restricted in 
surface-mounted assemblies. This is because their compo- 
nents, with either short leads or tabs, are attached to the 
pe board with solder applied directly to the leads and 
solder pads, leaving only a small contact area along the 
side of the IC for probing. With traditional leaded chips, 
test probes could make contact to the solder joint on the 
solder side of the pc board; with surface-mounted ICs, 
access for testing must be available on the same side of 
the pe board as the chip is placed. 

Numerous prototypes of surface-mounted boards have 
simply defied adequate testing; redesigns were necessary 
to add test pads along line 
traces and accessibility of 
nodes from both sides of the 
pe board, using through 
holes. With surface-mount- 
ing technology offering a 
substantial saving in board 
real estate, test engineers ar- 
gue that some of the newly 
available space could be best 
used for test pads. 

Shorts on surface-mount- 


Tightly packed. Printed-circuit 
boards with surface-mounted de- 
vices, such as Matsushita Electric 
Co.’s VCR functional block, offer 
high packing density but tough 
testing and fixturing challenges. 
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ed assemblies are more common than on leaded-IC 
boards because of the surface-mounted chips’ closer spac- 
ing between component leads, line traces, and pads. With 
wave soldering, shorts may occur because of bridging 
between closely spaced areas; solder balls are a major 
cause of shorts in reflow-soldering processes. 

Other problems in surface-mounted assembly that 
complicate testing are missing components on pc boards, 
unmarked surface-mounted components (where chip re- 
sistors and capacitors look alike), backward insertion of 
polarized components, and damaged surface-mounted 
ICs (attributable to their relatively fragile structure). 

Because surface-mounted chips are on the same side of 
the pc board as the solder pads, the simple process of 
probing the boards may permit bad boards to pass even 
though they include poor solder connections, a problem 
not common with leaded-component boards. The pres- 
sure exerted by a test probe pin against the lead or tab of 
a surface-mounted device may establish contact between 
defective solder joints and complete the circuit. After the 
probe is removed, the incomplete solder condition will 
reappear, even though the board has passed test inspec- 
tion. In addition, probe pressure may damage a surface- 
mounted component or crack a ceramic package on the 
board. Such problems dictate thorough in-circuit or func- 
tional testing of surface-mounted assemblies. 


Fixtures and probes 


Conventional bed-of-nails fixtures are not easily adapt- 
ed to surface-mounted boards with components on both 
sides and nodes that may only be accessed from one side 
of the board. One alternative is to use two conventional 
fixtures, one for each side of the pce board, with clip leads 
| and cables to route the signals from one side that are 
needed to check the other side. This tactic cuts through- 
put in half, however, and the time required for manually 
clipping and disconnecting would add considerably to 
test costs. 

Another alternative is to use a two-sided fixture or 
clamshell such as that offered by Zehntel Inc.’s Produc- 
tion Services, Concord, Calif. The vacuum-activated fix- 
ture can access 1,360 test points spaced on 50-mil cen- 
ters. Custom fixtures, of course, can be fabricated at 
relatively high cost. 

Test engineers, familiar with probing component leads 
sticking out from the bottom of a pe board, are chal- 
lenged by surface-mounted assemblies with no leads to 
probe, closely spaced pads and traces, and the need to 
probe both sides of a board. 
Solutions include the addi- 
tion of test pads along the 
trace path of surface-mount- 
ed components (positioning 
them on 100-mil centers to 
permit use of existing, rela- 
tively inexpensive _ bare- 
board test equipment) and 
staggering closely spaced IC 
pins in order to obtain 100- 
mil spacing. 

Although probes with 50- 
mil centers are available, 
they are scaled-down ver- 
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Passing rejects. Pressing a probe against a surface-mounted 
device lead that is not properly soldered to apc board will make the 
contact appear good and allow the board to be passed. 


sions of 100-mil-center probes. Thus they are relatively 
fragile, offer higher resistance, and typically have a com- 
pression range of 100 mils, limiting their use to tightly 
controlled fixtures. | 

Another danger with 50-mil center probes is that the 
concentrated force on a solder joint or pad may crack 
the surface-mounted chip or damage the solder joint. In 
addition, excessive force by the application of multiple 
probes in close proximity may preclude the use of vacu- 
um fixtures because of the limitation of atmospheric pres- 
sure to keep the board from flexing and dictate the need 
for mechanical fixtures. | 

Just as manufacturing procedures must be modified to 
make surface-mounting technology economically attrac- 
tive, so must test techniques and hardware make innova- 
tive strides to check out the completed assemblies. For 
testing of surface-mounted devices to become economical, 
design-for-testability must be dictated in the early stages 
of product development. 


Integrating design and test 


Electronics manufacturers are also investing heavily in 
computer-aided design systems and lower-cost engineer- 
ing work stations for their product design groups. Waste 
is mounting rapidly, however, as they spend additional 
dollars for hardware purchases and software development 
for their test departments. There is little, if any, integra- 
tion between logic schematic capture, pc-board layout 
and test stimulus-and-response information. The result is 
an immense duplication of effort and cost because of the 
failure to link CAD with computer-aided testing. 

CAD systems, whether they are expensive and sophis- 
ticated turnkey operations from firms such as Calma, 
Applicon, or Computervision, or lower-priced work sta- 
tions from companies such as Personal CAD, Daisy Sys- 
tems, Mentor Graphics, or Valid Logic, provide a library 
of device types, the ability to interconnect the basic 
building blocks, and the ability to verify circuit and logic 
designs as well as timing sequences. The development of 
stimulus and response vectors is also an integral function 
of CAD systems. 

Computer-aided test systems do much the same thing. 
To test incoming parts (ICs and discrete semiconductors) 
and pe-board assemblies, they must likewise store a li- 
brary of device types, handle interconnection schemes, 
generate test vectors, and check timing signals. 

In the design process, a design engineer using a CAD 
system selects the chips to be used, interconnects them to 
create the final design, tests 
the circuit performance us- 
ing CAD-generated vectors 
and then, if satisfied with 
the results, requests a circuit 
schematic, interconnect dia- 
gram, and parts list to be 
sent to the test group. The 
test engineer then repeats 
much of what the design en- 
gineer has done and gener- 
ates a more complex set of 
test vectors to more fully ex- 
ercise the final design. 

At this late point, serious 
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flaws may surface. These can range from difficulty in 
testing the design to problems with feedback loops and 
circuit irregularities. The obvious but costly solution is to 
send the design back to the CAD team for rework, 
change some of the design decisions, and route the rede- 
sign back to the test group for another try. A popular 
alternative to this solution is simply to make do with 
fewer test vectors and test nodes and, in the final analy- 
sis, a lower degree of testing than is optimum for high 
quality in the final product. 

Then why are separate systems set up for design and 
test? Mainly because the hardware and software tools for 
the designer are different from those dictated for the test 
group, and vendors, too busy satisfying the separate 
needs of each, are not creating tools that designers and 
testers can use in common. Meanwhile languages, for- 
mats, and interfaces are still far from standard. 


Networking needs 


One of the most serious problems impeding the inte- 
gration of CAD and computer-aided testing is the lack of 
standardization among hardware and software vendors 
providing networking capabilities. 

Interfaces between CAD and test computer systems 
include RS-232-C, Ethernet, and GPIB types, with each 
used to take advantage of its particular characteristics. 
For slow speed and short (50 feet or less) runs, RS-232-C 
may be used; GPIB is favored for high-speed, multidrop 


TABLE: COSTS OF COMPUTER-AIDED DESIGN 
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Two-sided attack. Both sides of a pc board 
can be tested simultaneously with Zehntel 
Inc.’s clamshell in-circuit tester for 50- or 100- 
mil center surface-mounted devices. 


(up to 15 devices) connections along 
a short distance (less than 100 feet). 
The bulk of high-speed, high-density 
automated-test-equipment data is 
handled by Ethernet, GenRad’s 
GRNET, Teradyne’s Teranet, and 
other proprietary schemes. 

A single standard network, howev- 
er, is still to be found. Users have 
not agreed on data transmission 
specifications and handling formats, 
while vendors, heavily entrenched in 
their proprietary network designs, 
find it difficult and expensive to cope 
with the swelling number of different 
interfaces and protocols created by 
ATE designers. One solution may be 
a series of gateways to link one stan- 
dard network with the variety of ex- 
isting computer systems and software packages. 

It becomes obvious that integrating in order to share a 
data base not only can cut costs on the production floor 
and improve the product but offers benefits in improving 
the process as well. Currently, automated testing sorts 
the good parts from the rejects; the automated factory 
that uses integrated CAD and computer-aided testing 
systems will be able to detect any variations in the prod- 
ucts and feed back data so that corrective actions can be 
taken early on to improve the process and production 
yield in real time. 


Cutting the costs 


The savings that are possible through the proper inte- 
gration of CAD and computer-aided testing are illustrat- 
ed by an analysis prepared by Jon Turino, president of 
Logical Solutions Inc., Campbell, Calif., for a report on 
LSI and VLSI test equipment. The estimated cost (at 
$50/h for design and engineering test time) for a pc 
board containing 150 chips, including 15 LSI and VLSI 
ICs of which five are new types, is shown in the table as 
$66,000. In keeping with the current practice in most 
plants of having two separate engineering groups, one for 
design and one for test, there is at least a $10,000 dupli- 
cation of effort and cost. 

Once CAD and testing are integrated, an immediate 
$10,000 saving takes place when new circuit models are 
created. Because the CAD circuit topology already ex- 
ists, another $2,000 is saved by elimi- 
nating the need to duplicate it in 
testing. Half the $8,000 that is allo- 
cated for circuit verification and 
changes in CAD is spent developing 
test vectors, which can be download- 
ed to the circuit test generation in 
computer-aided testing. Thus, as 
Turino’s report shows, costs can be 
dropped by 24%, or $16,000 on a 
$66,000 investment. 
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- Spreading the word on surface mounting» 


pt the oe S., the revolution in cee een technology 





Division, Kokoro. ind. There, a . pioneering program \ was 
launched in 1982, based on high-speed, automated sur- 
face-component-placement machines supplied by Philips, 
of the Netherlands [Electronics, Aug. 11, 1982, p. 52]. — 
The deal also was a landmark for Philips. Delivery of the 
- advanced machines, developed with the aid of Delco engi- 
_ nee 3, marked the first time in the Dutch giant’s century- 
ng history that it had ever supplied its internal production 
ology to an outside party, recalls Lewis J. Shioleno. 
president and chief executive officer at Centralab Inc., 
Milwaukee subsidiary of North American Philips Corp., 
__ New York, Shioleno was instrumental in arranging the deal. 
“He took a risk within his own company and made things 
happen, and it all came to a very successful conclusion and 
_ probably advanced the state of the art by several years or 
more,” observes Robert B. Costello, GM executive director 
_of purchasing who at the time was 
director of materials management 
* Delco. 
And that’s Ss not the only pioneer- 
ing contribution made by Shioleno _ 
to U. S. patna Peuating technol: 













_ early efforts i in the field. Fresh from - 
his successful sale of the Delco” 
deal to Philips officials in Eindho- 
~ ven, Shioleno was soon in New 
York pitching another revolution- 

ary idea to North American Philips 

‘Officials there. 

“Having been a part of the © 
Delco mad rush to the forefront, | 
could s see that the U. S. needed to 
bility, and that if we a didn't do it, the 

- whole U.S. electronics industry 
would disappear and we'd be- 
come just a bunch of merchants” 

_ gelling products made elsewhere, 
recalls the 59-year-old. executive, _ 

_ who holds a bachelor’s degree in — 
- mechanical engineering from the _ 
_ University of Notre Dame. . 

_. Shioleno’s idea was to set up a 

- technology center in Milwaukee 


Carrying the analysis one step further into a real-world 
situation, the same company designing 25 new pc boards 
a year—boards that are reasonably similar in complexity 
to those in the above example—would save $400,000 a 
year in nonrecurring engineering costs by integrating 
CAD and testing. As for manufacturing costs, according 
to Turino, at the pc-board level, an average of $3 per 
assembly can be saved in recurring test and diagnostics 
costs through the adoption of proper design-for-testabili- 
ty programs. 





that would instruct U.S. manufacturers in how to go about 
implementing the technology. Once again, he was success- 
ful. The result was a multimillion-dollar commitment by — 
Philips to establish what is now SMD Teehnclogy Inc., a 
wholly owned Centralab subsidiary. — 
SMD Technology, which began its first seminars in a _ 
1982, has yet to turn a profit. But by bringing together under — 
one roof machines from a wide variety of manufacturers and 
by offering intensive, three-day seminars covering virtually _ 
every facet of the surface-mounting art, the operation is _ 
credited by many in ve neuer sd performing yeoman’s _ 
Though: Philips’ Soupret and coconent: get their — 
share of time, the seminars also feature lectures and _ 
demonstrations from other manufacturers. ‘We believe that 
the only way to make them of value is to bring in co- _ 
suppliers,’ Shioleno explains. ‘| refuse to call them com- 
petitors because that sounds antagonistic. They make their 
presentations shoulder to shoulder with our people.” 
The list of firms that have sent — 
representatives to attendthe SMD 
seminars reads like a who’s who 
of major U.S. electronics manufac- 
turers, including names such as ~ 
IBM, AT&T, Digital Equipment — 
Corp., NCR, Ford, Chrysler, - 
lett-Packard, Tektronix, Fairchi do 
Zenith, RCA, and Apple. Last : 
month, SMD Technology marked _ 
its 1,000th seminar attendee, and 
_ the facility is booked for months. 
Philips, of course, ultimately — 
stands to benefit from the invest- 
ment because of the increased _ 
use of surface-mounting tech- — 
niques fostered by the educational _ 
effort. But from Shioleno’s activist 
perspective, U.S. manufacturers 
first had to be “made aware that 
this technology is the solution to 
global competitiveness. . . . Sur- 
face mounting is here. There’s 
nothing we can do about it, and 
U.S. manufacturers have two ~ 
choices: they can get out of the — 
way, or they can start doing it,and 
that’s about the only two choices | 
they’ve got.” —Wesley R. Iversen — 










Thus, if the company in the example were building 
10,000 products a year, each containing one each of the 
25 pe-board types, the recurring annual saving would be 
another $750,000. By investing $50,000 to $100,000 to 
efficiently integrate the CAD and computer-aided testing 
facilities, a saving of over $1 million can be achieved. 
Additional benefits include faster entry into the market- 
place, fewer manufacturing start-up problems for new 
designs, higher product quality, and, of course, improved 
profitability. —Jerry Lyman and Howard Bierman 
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General Instrument 
solves the most puzzling 
power supply problems. 


High-voltage ranges, ultra fast 
Tar, and low forward voltages 
provide the solution! 
Design-in Superior 
capability and reliability with 
General Instrument’s fast 
epitaxial rectifiers. Glass pas- 
sivated junctions offer high 
voltage plus low leakage and 
35 nanosecond recovery time 
over a wide operating tempera- 
ture range (—65°C to+ 150°C). 

\ so They're available in 
three different 
packages, our 

new high 

current TO3P 
~ » ~ device which 
saves board space and lowers 
assembly costs and our TO220 
and TO3 configurations. 

<. For detailed 
literature, samples 
and applications 
engineering 
information 

write or call 
General Instrument 
Corporation, Discrete 
semiconductor Division, 
600 W. John Street, 
Hicksville, NY 11801 
(516) 933-3713. 
General Instrument Corporation: 
Our continued attention to 
rectifier develooment has made 
us an industry leader in high 
voltage ultra fast switching 
devices. 






































“Available in negative center tap and doubler configurations. 
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OFFICE AUTOMATION 


SYSTEM UNITES 
IMAGE, TEXT 
PROCESSING 


The paperless office comes one step closer to reality with the integration 


of image and text processing UI by John Landau and James Williamson 


he integration of picture-element-based image pro- 

cessing into the more established character-based 
text-processing found in electronic information networks 
has quietly begun (Fig 1). With digital image formats, 
both image and text data can be entered, edited, and 
transmitted very effectively to other systems, both local 
and remote. This is possible for two reasons. 

The first is that digital facsimile standards recently 
developed by the International Telegraph and Telephone 
Consultative Committee (see ““Data compression and the 
CCITT groups 3 and 4 standards,” p. 56) define highly 
effective two-tone compression and expansion proce- 
dures. This compression of the pixel-image data greatly 
reduces the memory space required for image storage 
and allows the image to be transmitted with far greater 
efficiency. Equally important, the incorporation in the 
system of an internationally accepted standard method of 
compression ensures that the compressed image data can 
be expanded transparently to its original form on an ever 
widening variety of equipment. 

The second reason is that implementation of these 
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techniques and standards has been incorporated within 
very large-scale integration single-chip microprocessor 
peripherals, such as Advanced Micro Devices Inc.’s 
Am7970 Compression-Expansion Processor, or CEP (see 
“What is the CEP?,” p. 57). Such solutions will lower 
the cost of image processing because of volume produc- 
tion pricing. Because of these two developments, office 
equipment can readily combine pixel-based image-pro- 
cessing capabilities. 


Integrated work stations 


The basic ingredients of such systems are a high-reso- 
lution viewing screen, a keyboard for text and number 
inputs, a mouse, pen, or other manually operated input 
device, a healthy complement of mass and random-access 
storage, and a communications link to remotely located 
equipment as well as to neighboring work stations. Pe- 
ripheral equipment might include a document scanner, a 
pixel-based printer, communications hardware, and some 
shared buffer memory. The basic operating modes of an 
integrated image-text work station will include: 
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1. Words and pictures. One compression-expansion processor (CEP) at each end of the system can either compress outgoing or expand in- 
coming text and image data. Data can be transmitted for printing, display, and so on or can be archived in a mass-storage system. 
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= A character-oriented text-processing mode. 
m A pixel-oriented facsimile or image-processing mode. 
m An image-text mixed mode. 

The character-oriented text-processing mode will be a 
straightforward evolution of the text and number pro- 
cessing available today. The facsimile mode will support 
Station-to-station transmission of pixel-based images, 
thus incorporating the fax terminal within the work 
station. It also will go beyond paper-constrained fax 
technology to allow editing and storage of scanned doc- 
uments and of work-station-generated images. 

With an image-text mixed mode, fully integrated im- 
age and text processing can take place in at least two 
forms. In its simplest form, text and image portions of a 
document are contained in separate regions (windows) 
to be combined or overlaid electronically. Selective reso- 
lution conversion may be required at the terminal or 
printer to ensure that the sections maintain their correct 
physical relationship within the display medium. 

A more complex mode would add optical character 
recognition (OCR) to support mixed processing of 
scanned-in image-text documents. Mixing OCR, to pro- 





cess text, with pixel-image compression, to process pic- 
tures, will allow storage of the text and image data in 
their most compressed form. Equally important, this 
will allow the text sections to be edited in text mode. 
This integrated image-text processor will eventually re- 
place the traditional desktop text processor, because of 
its expanded capabilities and ease of use. 


Integrated processing 


The success of the integrated image-text work. station 
will be based not only on the cost-effective compression 
provided by microprocessor peripherals but also on a 
variety of concurrent technologies both within and out- 
side the work station. Image input, or conversion from 
hard copy to a pixel-based image, will be accomplished 
by lower cost and higher resolution scanners, such as the 
charge-coupled devices now in the marketplace. Image 
output for hard copy will be performed on pixel-oriented 
printers using laser, ink-jet, or related printer technol- 
Ogies, again with higher resolution available at decreasing 
cost. Cost-effective laser printers with resolutions of 300 
pixels/in. are now available; 400 pixels/in. is not very far 


Data compression and the CCITT groups 3 and 4 standards 


Data compression encodes pixels to reduce the amount of 
redundant data. These redundancies can occur either hori- 
zontally, along the line (one-dimensional redundancies), or 
both horizontally and vertically, from line to line (two- 
dimensional redundancies). Since only the redundant im- 
age data is of interest, the image techniques standardized 
by the International Telegraph and Telephone Consultative 
Committee remove and regenerate only the redundancies, 
and so are image preserving. 

Image-oriented systems such as work stations and fac- 
simile equipment use scanning techniques in order to con- 
vert images to electronic data. This is usually done ona line- 
by-line basis in order to provide a continuous stream of 
pixels, which compose the image. The resulting image 
stream is then stored or transmitted, ultimately driving an 
image-reproduction or -display device. These image-output 
devices operate in a manner quite similar to the principles 
used in television, where 525 or 625 lines are used to 
reproduce images. 

In image systems, clarity depends on the fineness (reso- 
lution) of the scan. The minimum vertical resolution that is 
required to reproduce a legible page of text is approximately 
100 scan lines/in. Vertical resolutions of 200, 300, and 400 
scan lines/in., however, are being used increasingly. A 
standard 8%2-by-11-in. sheet of paper, if scanned at a 
resolution of 300 by 300 pixels/in., requires over 1 mega- 
byte of storage. To transmit this data at 9,600 b/s without 
compression would take about 15 minutes. Clearly, this is 
not an efficient means of transmission. 

In black and white picture systems, the maximum com- 
pression is very high—for certain images as much as 50:1. 
Thus, by using the data compression techniques outlined 
here, a standard-sized document could be transmitted in 30 
seconds or less, depending on the resolution, compression 
method, image makeup, and so on. 

In order to provide a common ground among the manu- 
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facturers of facsimile equipment, the CCITT developed 
international standards for facsimile manufacturers. Be- 
yond their applicability to facsimile gear, these standards 
have resolved many of the issues concerning compression 
techniques in general and are leading the way toward the 
standardization of compression in office automation. 

These standards are collectively known as Group 3, 
which specifies that equipment must be able to transmit an 
8¥2-by-11-in. page in 1 minute or less, with a minimum 
vertical resolution of 3.85 lines/mm and a minimum horizon- 
tal resolution of 1,728 pixels. To accomplish this, the CCITT 
also specified the compression techniques that would be 
used to enhance the speed. 

The standard compression scheme used in Group 3 
systems is the modified Huffman code, a 1-d encoding of 
horizontal correlations among picture elements within a 
line. As an option, the Group 3 specification allows use of 
the 2-d modified relative element address designate 
(READ) code. This encoding technique takes advantage of 
pixel correlations in both the horizontal as well as the 
vertical dimensions. 

The CCITT is now making final its specifications for Group 
4 equipment, which must be capable of high-speed trans- 
mission of data (at least 64 kb/s) and high resolution 
(between 240-by-240 and 400-by-400 pixels/in.), and must 
conform to the protocols defined in the Integrated Services 
Digital Network or Ethernet. This equipment is expected to 
operate over public packet-oriented data networks rather 
than the standard telephone lines used in earlier CCITT 
standards. 

These Group 4 machines are expected to have store- 
and-forward capabilities for electronic mail and enhanced 
communications capabilities in order to be able to work with 
intelligent copiers and other work-station interfaces. Group 
4 specifies the modified READ code as the standard data- 
compression method. 
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What is the CEP? 


_ The Am7970 Compression-Expansion Processor (CEP) is a 
68-pin, n-MOS very large-scale integrated circuit capable of 
CCITT-standard data compression and expansion of an 
8¥2-by-11-in. document in 1 to 2 s (see top figure). This 
compression rate translates into an overall chip throughput 
of between 2 to 8 Mb/s at a 5-MHz clock rate. These high 
speeds result from a patented parallel-processing architec- 
ture, developed by American Micro Devices. In addition, the 
chip has high-speed, dual-bus, direct-memory-access 
capabilities. : 

The Am7970 is the first chip to implement data compres- 
sion and expansion as well as the first to fully support a dual- 
bus architecture. Because of this architecture, the system 
can operate on uncompressed picture data and com- 
pressed coded data on separate buses, to facilitate the 
independent processing steps needed for each type of 
data. The CEP can, in fact, simultaneously expand and 
compress both text and image data, enabling it to operate in 
full-duplex mode. 
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Equally important, using standard data compression 
techniques, the Am7970 can achieve compression ratios as 
high as 50:1 (see bottom figure). This dramatically reduces 
system storage needs for image data and, at the same time, 
boosts effective transmission rates. 

The Am7970 offers a wide variety of programmable 
options, including the ability to completely specify docu- 
ment paper width (up to 16,000 pixels) and top, left, and 
right margins. Document formatting ability in hardware is 
important for CCITT Group 4 equipment, since it facilitates 
the compression of windows of image data to be combined 
(overlaid) with text. The CEP Is also flexible in either its one- 
dimensional (Group 3) or two-dimensional (groups 3 and 4) 
coding operation and supports multiple make-up codes, 


which are an extension of the CCITT 17.4 and 1.6. 


recommendations. 
In 2-d operations, the CEP supports the specification of a 
programmable K parameter, which determines the length of 


each section to be coded two-dimensionally. With this _ 


- programmable K parameter, document encoding or decod- 


ing can be adjusted to correspond to a system’s transmis- 


sion error rate. Finally, the CEP allows specifying options 
such as end-of-page, return-to-control, byte boundary , and 
so on. 

Other features include status information to indicate the 
current state of the chip’s operation and any errors that may 
have occurred, plus current and previous address registers 
to allow total specification of source and destination trans- 
fer locations, as well as to provide a history of the last 
transfer for system restart operations as needed. For ease 
of implementation, the CEP also has a standard micro- 
processor-compatible bus interface with control signals 
much like those found on the popular 8085, 8088, and 8086 
microprocessors. For a small footprint, it is housed in a 68- 
pin leadless chip carrier, or pin grid array package. 

The user can program the CEP for compression or 
expansion of single or multiple scan-lines. In transparent 
operation, transferring data without modification is possible, 
which is useful in buffer transfers across buses by the on- 
chip DMA controller. The CEP can 
also be programmed to duplicate or 
skip selected lines for the basic reso- 
lution conversion that might be need- 
ed to communicate with various gen- 


equipment. 

Thus the CEP’s versatility offers a 
wide variety of choices, utilizing the 
power and economy of CCITT-stan- 
dard data compression that is critical 
in pixel manipulation or transmission. 
This is particularly true in applications 
requiring urgency, accuracy, and 
black and white graphics combined 
with text, including integrated work 
stations, facsimile systems, order en- 
try in manufacturing, and signature 
verification for money transfers in 
banking. 


2-d (K = INF) 


erations of CCITT-compatible 
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in the future. Low-cost, small-footprint desktop laser 
printers are now being introduced. 

Image output to a screen will-be supported by cathode 
ray tubes of varying sizes and resolutions depending on 
the application. For the high resolution needed in appli- 
cations such as working on engineering documents, large- 
screen terminals are available today with a 300-by-150- 
pixel/in. resolution. 

Thus, accelerating technology is increasing the feasibil- 
ity of image storage. Even though compressed pixel im- 
age data needs considerably more memory space than 
character-based text data, this tends to be offset by in- 
creasing disk memory and associated reductions in cost 
per bit. Small 544-in. magnetic disk drives are beginning 
to reach the 100-megabyte range and write-once, read- 
mostly optical disks make gigabyte capacities available. 
Local networks and data-capable private branch ex- 
changes will support fast, reliable  intra-office 
communications. 

Interoffice communications will be supported by dial- 
up and leased-line modems over voice lines, by digital 
packet-switching networks, and by digital circuit switch- 
ing networks such as AT&T Co.’s Digital Data Service 
(DDS) and eventually the Integrated Services Digital 
Network (ISDN). 

In digital packet switching, the data being transmitted 
is divided into units called packets, which are sent and 
received by switching equipment that ensures the data’s 
receipt, storage, and delivery. Error controls for each 
packet ensure minimal transmission errors and high-qual- 
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ity transmission. The ISDN will handle voice and data 
(including facsimile) in a digital mode at PBX and pub- 
lic-network levels. 

It is these processing, storage, and communication 
technologies that will work with the CCITT’s compres- 
sion-expansion standards to create widespread image-pro- 
cessing office automation systems (Fig. 2). 


Image-processing applications 


The integrated work station will move offices consider- 
ably closer to the paperless workplace. Pixel-oriented 
image processing will be incorporated into an increasing 
range of compatible equipment able to communicate over 
local and wide-area networks, thus eliminating most pa- 
per-intensive applications. 

Images will be sent electronically to single individuals 
and wide distribution lists. Station-to-station electronic 
mail systems and broad-scale store-and-forward systems 
will transparently transmit image information. 

Documents will be scanned and stored in central elec- 
tronic file cabinets, making cross-indexing a simple task. 
A number of users will be able to retrieve the same 
documents with great ease. 

Smart copiers based on lasers will render obsolete the 
existing dumb electrostatic drum machines. Since they 
will be able to transmit and receive data over local and 
long-distance networks, these machines will be a copier, 
printer, fax machine, and scanner rolled into one. Docu- 
ments will be entered through the scanner or received in 
compressed form from another terminal. They will be 
reproduced precisely or will undergo some simple ma- 
nipulations and enhancements within the copier. Original 
pages might be reduced so that two or more are com- 
bined on a single page. 

The office automation equipment and functions just 
described will soon make possible text and two-tone im- 
age processing with the same ease and efficiency enjoyed 
by text processing today. In addition, extensions of the 
compression-expansion standards to include gray-scale 
and color-image processing will allow half-tone and color 
images to be similarly supported on integrated work sta- 
tions within a few years. 

Many groups are now working on techniques for im- 
age preserving gray-scale data compression and expan- 
sion—but no clearcut leader is emerging. The CCITT is 
working toward a gray-scale extension to their standards. 
A color compression standard, based on compression by 
color plane, is also under development. 

The ultimate objective of office automation, the paper- 
less office, is not yet a reality. But with internationally 
accepted black and white image data compression and 
expansion standards, and their implementation within 
VLSI chips such as the Am7970, integrated processing of 
most office documents is possible today. Final definition 
of gray-scale and color standards, and the VLSI chips to 
implement them, will soon allow the inclusion of all 
forms of documents, text, and image data within auto- 
mated offices. LI 


John Landau is product marketing manager for Advanced 
Micro Devices Inc., Information Products Division, Austin, 
Texas. James Williamson is headquarters application en- 
gineer for AMD in Sunnyvale, Calif. 
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Is your calculator 
programmed for success’? 


Move up to the TI-66. The easy 512 step programmable. 


You’re in the fast lane now, and the 

last thing you need is a calculator that 

slows you down. That’s why you need 
the TI-66 program- 





mable calculator 





from Texas Instruments. The T1-66 
offers full programming power and 
flexibility so you can handle complex 
and repetitive math problems quickly, 
easily, and with fewer keystrokes. 

Its 512 merged program steps and 
over 170 built-in scientific, engineer- 
ing, and statistical functions make for 
powerful programming. And its sleek, 
streamlined design makes for easy use. 

Its Algebraic Operating System lets 
you key in problems as they are writ- 
ten, left to right. And its 10-digit 
angled Liquid Crystal Display not 
only makes it easy on your eyes, but 
provides alphanumeric notation of 


Copyright © 1984 Texas Instruments Incorporated. 


your program steps so you can make 
easy modifications as you go along. 

The keys are readable and large 
enough for your fingers. The guide 
book is a quick study. And at $69.95 
suggested retail, the price is easy. So 
instead of spending extra time on 
routine calculations that won’t get 
you noticed, promote yourself with 
the TI-66 programmable 
calculator. 


TEXAS 
INSTRUMENTS 


Creating useful products and services for you. 











FICE HELPS SMALL AND 
LARGE COMPANIES COME OUT 
SMELLING LIKE A ROSE. 


Getting an advanced technology 
product to market is no bed of 
roses. It’s a path strewn with 
thorns, and you ve got to race your 
competition through it. 

Intel's I2ICE"software develop- 
ment tool helps. 

It’s just one of acomplete set 
of development tools that include 
high level debuggers and com- 
pilers, emulators, multiuser net- 
works and program management 
systems. These tools support the 
most sophisticated microproces- 
sor in the world, the 80286, as 
well as all of Intel’s other micro- 
processors and microcontrollers 
(80186, 80188, 8086, 8088, 8051 
and 8096). 

Intel’s development tools 
reduce system design risk because 
everything works together, so 
you dont have to spend all your 
time trying to mix and match tools 
from other suppliers. Engineer 
productivity is maximized. And 
products get out the door sooner. 

For the complete story, call us 
at (800) 538-1876; in California, 
(800) 672-1833. Or write Intel, Lit. 
Dept. #D11, 3005 Bowers Ave., 
Santa Clara, CA 95051. 

So whether you're a small or 
large company, you can be sure 
your new product will have a 
chance to blossom. 


intel 
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BEEFED UP 
HP 150s 
TALK TO IBM PCs 


Enhancements increase the Touchscreen’s data storage capacity and provide five 


means of communicating with IBM PCs and mainframes 


owing this week are two enhanced Hewlett-Packard 

Co. HP 150 Touchscreen personal computers with 
which users can share information and printers not only 
with other HP personal computers but with IBM Corp. 
Personal Computers and compatibles as well. Also avail- 
able with the enhanced computers is a new disk drive, 
the HP 9125S, with which users can exchange data from 
5144-in. disks between IBM PCs and the Touchscreen 
computer. 

With the communications capabilities provided 
through a local network made by 3Com Corp. of Moun- 
tain View, Calif., HP and IBM personal-computer users 
can send each other electronic mail. Local networking, 
which lets up to 50 IBM PCs and Touchscreen comput- 
ers share peripherals, is one of five ways Touchscreen 
computers can communicate with IBM PCs. 

In addition to the network and the 9125S disk drive, 
the other ways to communicate with IBM PCs include a 
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file-transfer capability, by which users can move data 
among the Touchscreen, the PCs, and IBM mainframe 
computers; AdvanceLink, an enhanced version of HP’s 
DSN/Link, with which Touchscreen computer users can 
transfer files containing data they want to share with 
IBM PC users; and the portable-desktop link, which 
enables Touchscreen computers and the IBM PC to 
share data with HP’s Portable. 

The Touchscreen computers have also been upgraded 
with disk drives that double their previous capacities. 
The HP 9122D dual floppy disk drive, used with the 
Touchscreen personal computer, has two double-sided 
314-in. disk drives providing a total of 1.4 megabytes of 
storage. The HP 9133D 15-megabyte Winchester disk 
drive, used with the the Touchscreen MAX, includes a 
double-sided 314-in. floppy disk drive that contains 710- 
K bytes of storage. 

Touchscreen MAX will also support the HP 9143D, a 
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15-megabyte stand-alone Winchester disk drive. This 
drive can be backed up in 8 min with the HP 9144A, a 
4 -in. cartridge streaming-tape drive that sells for $3,500. 
The drive, which has a maximum sustained transfer rate 
of 2 megabytes/min, uses cartridges that hold either 16.7 
or 67.1 megabytes. 

In addition to these drives, both Touchscreen comput- 
ers can make use of an optional memory card in order to 
make part of the Touchscreen’s random-access memory 
act like a disk drive. By storing data on the electronic 
disk, as the company calls it, users will be able to run 
programs many times faster than on external disk-based 
systems. 

The HP 9125S, which sells for $1,200, is a single 514- 
in. disk drive that gives the Touchscreen computer and 
Touchscreen MAX data-compatibility with the IBM PC 
through 514-in. disks. Connected by the HP Instrument 
Bus (IEEE-488) to the Touchscreen computers, the drive 
can read and write in IBM PC-DOS formats (releases 
1.0, 1.1, 2.0, and 2.1). Thus, users can exchange 54-in. 
disks between the IBM PC and HP computers. 

The HP 9125S also provides data exchange between 
other HP computer systems. With this drive, users of HP 
3¥%-in. disk-based technical desktop computers can ex- 
change disks with 514-in. disk-based desktop computers. 

To be available this month, the Touchscreen personal 
computer sells for $3,495 and the Touchscreen MAX 
goes for $5,495. 

Hewlett-Packard Co., Inquiries Manager, 1020 N.E. Circle Blvd., 
Corvallis, Ore. 97330. [Circle reader service number 338] 





In-circuit tester detects 
data-timing errors 


With the introduction of the series 730, in-circuit testers 
can now detect data-timing errors in chip. As a result, 
the company claims, chips that work but perform outside 
desired specifications can now be identified during the in- 
circuit test, greatly improving the yield at the next test 
station. 

In addition, the series 730 testers have a hybrid archi- 
tecture, dubbed Flexpoint, that allows the same flexible 
programming and easy debugging procedures found on 
nonmultiplexed systems while it maintains the same low 
cost per pin of typical multiplexed in-circuit testers. 

Conventional in-circuit testers have clock generators 
that can only produce control signals to test whether the 
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device under test works. But the 730 offers timing and 
formatting control of the device under test’s input stimu- 
li, and at pattern speeds of up to 10 MHz. By controlling 
the relationship of events (timing) and by setting each 
signal level (formatting), the programmer has maximum 
device timing control to achieve improved fault coverage. 

The system’s RAM-behind-the-pin architecture can be 
configured in one of two ways, depending on the type of 
device being tested. The 4-K-by-4 pin random-access 
memory configuration, used in conjunction with the se- 
quence processor (called Accelerator), is designed to in- 
troduce algorithmic patterns to chips such as complex 
microprocessors and dynamic RAMs. The 16-K pin 
RAM configuration is designed to test custom and semi- 
custom chips (such as gate arrays) where long, linear 
pattern depths are required. 

The tester has diagnostic software that analyzes the 
initial diagnostic results and removes ambiguities that 
may arise from the fault message. This feature helps the 
user to identify the most likely causes of failure, which 
otherwise might be hard to find. 

The 730 can accommodate up to 1,024 hybrid test 
points, allowing testing of digital, analog, and hybrid 
subassemblies. Each driver is dual-level, dual-family, and 
programmable over the range of 6 V. Under program 
control, eight clocks and eight cycle times are available 
in real time. Formatting controls consists of nonreturn, 
return to one, and return to zero. In addition, the pro- 
grammer can synchronize to an external clock or device 
under test. 

Available 90 days after ordering, the 730 is priced 
starting at $150,000. 

Fairchild Manufacturing Test Systems, 299 Old Niskayuna Rad., 
Latham, N.Y. 12110. Phone (518) 783-3600 [Circle 381] 





With compiler, CAD station 
translates designs to chips 


With the integration of Seattle Silicon Technology’s Con- 
corde silicon compiler into Valid Logic Systems Inc.’s 
Scaldstar design system, users can have one system that 
offers design construction, validation, and implementa- 
tion. Systems-level engineers with only minimal know]l- 
edge of integrated-circuit design techniques can develop 
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deliverable now, and potential for expansion. That’s ELXSI. 


10 CPUs in two cabinets. Now. Or later. 














or ENIX, our virtual memory UNIX System V operating system. 


ELXSI, 2334 Lundy Place, San Jose, California 95131 

















Not now. Not later. Contact ELXSI today for complete information. 


ystem 6400 with one CPU has 4 times the performance of the 
The ELXSI System 6400. No one can match our performance or our potential. 





bit multiprocessor System 6400 offers a choice of either EMBOS, our proprietary message-based 
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Circle 63 on reader service card 


408/942-1111, Telex 172320. 


UNIX is a trademark of Bell Laboratories. Ethernet is a trademark of Xerox Corporation. 
VAX is a trademark of Digital Equipment Corporation. EMBOS and ENIX are trademarks of ELXSI. 
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In America’s other Washington, 
executive privilege is an office with a view— 
where you'll find your life’s work is surrounded 
by life's rewards. 

This quality of work and living is just 
one of the reasons why companies are choos- 
ing fo locate new facilities in Washington State. 

Developed industrial properties put you 
close fo major urban centers, suppliers, and a 
wealth of natural resources. 

We have an abundance of pure, clear 
waler for production. This same water also 
provides an abundance of dependable power 
And some of the nation’s lowest electricity rates. 

You'll find excellent transportation 
sysiems to domestic markets, as well as the 
continent's most efficient air and shipping 
access fo the Pacific Rim. 

Our large, highly skilled 


work force is well-educated, W IAS GTO 
motivated, dependable, and HIN 


all 








supported by a nationally recognized 
educational system. 

Washington's state government 
understands the needs of business. We offer 
an atiractive industrial revenue bond program. 
We have no unitary or personal net income fax. 

What we do have is a healthy business 
climate that allows you to operate productively. 
Profitably. And pleasurably. 

You won't just make a better living. 
You'll make your living better. 

To learn more about plant location 
opportunities in Washington State, call (206) 
753-3065. Or write for detailed information: 
Washington State Department of Commerce 
and Economic Development, Dept. EW, 101 
General Administration Building, 

Olympia, WA 98504. 
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CAD (| DATA CONVERTERS (| ROBOTICS 


and implement their designs in full-custom ICs that ap- 
proach hand-crafted custom chips in density and perfor- 
mance, the company says. All Scaldstar software runs 
under a version of Unix. 

Silicon compiler designs are 50% to 70% smaller than 
comparable gate arrays, and they achieve 90% of the 
density and close to 100% of the performance of hand- 
crafted custom chips. The company says that with Scald- 
star and the Concorde silicon compiler, chip designs do 
not take as long or cost as much as equivalent designs 
implemented in gate arrays. 

Concorde can automatically generate sophisticated 
functions from high-level user input information. The 


user specifies functional descriptions and parametric op- 
tions, and the compilers generate the function’s physical 
implementation to the selected process design rule set. 
The resulting module may be automatically interconnect- 
ed to input/output pads through the Concorde pad ring 
compiler, or it may be used as a building-block module 
together with other similarly constructed modules to cre- 
ate more complex chips. | 

When it becomes available in December, a Scaldstar 
equipped with the Concorde silicon compiler will sell for 
$100,000. | 
Valid Logic Systems Inc., 2820 Orchard Pkwy., San Jose, Calif. 
95134. Phone (408) 945-9400 [Circle 382] 





Multiplying converter 
is accurate to 1 arc-min 


A four-quadrant digital-to-analog converter for industrial 
use multiplies by sine and cosine and offers up to | arc- 
minute accuracy and 16-bit resolution. Compatible with 
both 8- and 16-bit microprocessors, the HDSC2306 is 
housed in a ceramic 28-pin dual in-line package. 

The 2306 is useful for applications requiring real-time 
multiplication of an input voltage by both the sine and 





the cosine of a digital input angle. Requiring only £15 V 
power supplies and offering a radius accuracy to within 
0.03%, the 2306 can be used for coordinate conversion, 
low-frequency oscillators, axis rotation, and digital-to- 
resolver (synchro) conversion, among others. 

Other features of the 2306 include double-buffered in- 
puts, buffered reference input, dc-coupled reference and 
outputs, pin-programmable gain, and compatibility with 
both TTL and CMOS levels. 

The 2306 is available in versions with angular accura- 
cies of 1, 2, 4, and 8 arc-min. These accuracies are 
guaranteed over the specified operating temperature 
range. The company claims the accuracies are achieved 
thanks to the use of buffer amplifier circuits (rather than 
special compensation circuits) to eliminate the effects of 
analog switch resistance. 

Available in six weeks, the 2306 is priced starting at 
$180 each. 

Natel Engineering Co., 4550 Runway St., Simi Valley, Calif. 93063. 
Phone (805) 581-3950 [Circle 383] 





Low-cost assembly robot 
boasts easy user repair 


Priced under $10,000, an articulating assembly robot has 
movements along five axes as well as automatic hand 
opening and closing. In addition, the 88-5 performs at 
speeds up to 20 in./s. The manufacturer stresses ease of 
installation and servicing by in-plant personnel as a plus 
for the purchaser. 

A digital servo amp offers a six-program storage ca- 
pacity with each program having 78 set points, to pro- 
vide a total of up to 468 set points. Digital optical 
encoders give repeat positional accuracy to 0.004 in. 

Interfacing with a host computer is possible if the user 
wishes to program positioning, loading, editing, and sav- 
ing. A sequencer for input/output logic allows the 88-5 
to operate through the user’s system logic control. 

The teach box, which is an option available in both 
standard and palletizing models, allows the operator to 
set positions without programming. Other options in- 
clude various grippers and software that runs in Basic for 
personal computers. 

The 88-5 is available from stock with a delivery time 
of up to four weeks. Final price will depend upon 
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accessories, but the base price begins at $9,250. 
Advanced Technical Products Inc., 955 W. River Pkwy., Grand 
Island, N.Y. 14072. Phone (716) 773-0972 [Circle 340] 





Parts-removal robot keeps 
workers out of danger area 


Injection-molded parts from 50- to 100-ton molding ma- 
chines can be removed by the completely automated 
model RZ-50 in 3 s, while keeping employees away from 
the hazardous mold-clamp area. Mounted on a stationary 
platen, the RZ-50 can unload on either side of the injec- 
tion-molding machine. 

A microprocessor controls the RZ-50’s pneumatic 
drive. The standard end-of-arm tooling includes adjust- 
able axes of motion and cylinder speeds. The air cylin- 
ders are nonlubricating, to eliminate the possibility of 
dripping oil on a finished part. 

Molding-cycle consistency, the manufacturer says, is 
the RZ-50’s strongest feature, resulting in higher product 
quality, increased output, lower labor costs, and less 
waste of materials. 

For durability in industrial environments, all steel and 
aluminum components are zinc-plated, wiring is con- 
cealed, and raceways, guide rods, and guide-rod bushings 
are hardened. Fasteners are of industrial strength. 
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The base price of the RZ-50 is $18,000, and this price 
will increase according to user-specified end-of-arm tool- 
ing, options, and intended application. Delivery time is 
within 10 weeks. 

Automated Assemblies Corp., 25 School St., Clinton, Mass. 
01510. Phone (617) 368-8914 [Circle 342] 





Industrial robot offers six 
axes of rotation, two speeds 


Applications of the S-110R industrial robot range from 
arc welding, sealing, and finishing to materials-handling 
operations, in either standard or high-speed versions of 
the model. Three models of the $110R robot are avail- 
able, two with six axes of motion and one with five axes. 
The six-axis standard-speed model handles payloads 
weighing up to 22 Ib; the five- and six-axis high-speed 
models handle up to 11 Ib. 

The six-axis high-speed S-110R has @ axis (rotation) of 
300° at 90°/s and comparable capabilities for waist and 
shoulder rotation, wrist yaw, arm roll, and wrist roll. 
Positioning repeatability is ==0.008 in. for all versions. 

The S-110R is the first robot from this manufacturer 
that can be mounted either on the floor, on a wall, or in 
an inverted position. Command is through the R-model 
C controller, a widely used numerical control. 

External memory has been enlarged to provide storage 
for up to 24,000 points. The software contains a scaling 
function for multipass welds and also mirror-imaging 
capabilities. The manufacturer has revised the teaching 
pendant for the controller to allow programming of most 
functions, including most arc-welding commands, 
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perCalc 3, Release 2 


takes you further, 


faster. 


SuperCalc 3, Release 2 


In many applications, SuperCalc 3, 
Release 2 with FastMath™ is faster 
than Lotus 1-2-3™ 

This means that while you're waiting 
for Lotus 1-2-3 to calculate, you could 
be off and running with SuperCalc 3, 
Release 2. And on top of its astonish- 
ing speed, it’s all on one disk to sim- 
plify usage. 

SuperCalc 3, Release 2 provides 
a broad range of functional cap- 
abilities. You can have a bigger 
data base and much more soph- 
isticated graphics than 1-2-3. 


And SuperCalc 3, Release 2 |s 

the only major spreadsheet that 
supports the Intel 80287 and 8087 
math co-processors. 

You can make your spreadsheets 
more meaningful, more understand- 
able. Yet SuperCalc 3, Release 2 is 
surprisingly easy to learn and use. 
From easier startup to extensive 
tutorials, to your most sophisticated 
applications, the more you get into it, 
the better it treats you. 

Speed, flexibility, depth...no 
wonder it takes you further, faster. 


axa SORCIM/IUS 





We MICRO SOFTWARE" 


A Division of Computer Associates International, Inc. 


Easy Software working harder. 


| Special offer: | 
Free demo diskette & rebate. 


C] Please send me a Free Demo Diskette* so | 
can preview the features and effectiveness of 
SuperCalc® 3, Release 2. 

| understand | will also receive a $50 certifi- 
cate with the Demo, good for a rebate from 
Sorcim/IUS on my purchase of SuperCalc 3, 
Release 2. 


| | 
| | 
| | 
Name 

| PGC eects pene ee | 
| City | 
| State i | en ae | 
| | 
| | 
| | 


Mail this coupon to: Sorcim/IUS 
P.O. Box 32389, San Jose, Calif. 95152 


This coupon expires March 31, 1985. 
This offer is void where prohibited by law. 

*Diskette is designed for use with any IBM-PC® or 
fully compatible hardware system. 1-2-3 and Lotus 
are trademarks of Lotus Development Corporation. 


s 


Sorcim/IUS Products: EasyBusiness Systems™ Plus Series Accounting Products, EasyPlus,™ EasyWriter |™ System, EasyWriter Il™ System, SuperWriter® 
SuperCalc® 3 Rel. 2, and other SuperCalc Software, EasyFiler™ EasyPlanner™ and EasySales Pro™ 


ElectronicsWeek/ October 1, 1984 


Circle 67 on reader service card 67 








ROBOTICS (1 COMPUTERS ICs | 


through the hand-held unit. 

Pricing of the base robot varies according to software 
and hand tooling desired. The six-axis high-speed version 
sells for $47,500; the six-axis standard-speed version for 
$45,500; and the five-axis high-speed version for $42,500. 
Delivery, depending upon hand tooling, installation, and 
other variables, takes up to 16 weeks. 

GMF Robotics Corp., Northfield Hills Corporate Center, 5600 New 
King St., Troy, Mich. 48098. Phone (313) 641-4242 [Circle 341] 





28-user model fills 
line at 





Capable of supporting up to 28 users and communicating 
with larger computers, the HP 3000 Series 37 office 
computer is no larger than a two-drawer file cabinet. At 
6.14 by 12.8 by 15.75 in., the Series 37 can run all of the 
software available for use on the other members of the 
HP 3000 family, claims the company. . 

The Series 37 office-computer system is priced at 
$19,950; it includes 512-K bytes of main memory and a 
55-megabyte disk drive, cartridge tape backup, systems 
console, and the Image data-base-management-system 
software. It can be expanded to up to 28 terminals, 2 
megabytes of main memory, and 2,400 megabytes of 
disk-drive storage. Expansion to 2 megabytes of main 
memory is $6,500 and an additional 55-megabyte disk 
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drive sells for $7,500. Delivery takes about eight weeks 
after receipt of order. 

Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 94303 [Circle 384] 





Quad line drivers have 
low power requirements 


Two complementary-MOS telecommunications medium- 
scale integration quad drivers, the models MC143403 


and MC143404, are said by the manufacturer to offer 


certain advantages over standard operational amplifier 
types. The MC143403 operates on 1.5 mA (typical) of 
current, while the MC143404 draws only 400 yA (typi- 
cal). Both quad drivers operate over a single supply 
range of 4.75 to 12.6 V and provide an 800-kHz typical 
small-signal bandwidth. 

The MC143403 and the MC143404 feature four driv- 
ers per package and a pinout compatible with the LM324 
and the MC3403. The input impedance is over 12 MQ, 
and input bias is a maximum of 10 nA. The input offset 
voltage is typically 10 mV, while the maximum specified 
is 30 mV. 

Housed in 14-pin dual in-line packages, the MC143403 
and MC143404 have a 1,000-piece price of $1.47 for 
plastic and $1.64 for ceramic parts. Volume sampling 
and production quantities are now available. 

Motorola Inc., 3501 Ed Bluestein Blvd., Austin, Texas 78721. 
Phone (512) 928-6985 [Circle 343] 





Versatile infrared chip 
has consumer, other uses 


A 32-command infrared chip, the AY0492, has a range of 
applications that reaches from television sets and appli- 
ances to industrial controls, security systems, and com- 
puter keyboards. 

The AY0492 features a low-cost oscillator that oper- 
ates with a ceramic resonator (model AY0492A) or a 
remote-control network (model AY0492B). The chip, to- 
gether with a keyboard, infrared diode, and an oscillator 
network, forms a complete remote-control transmitter. 
Packaged in an 18-pin dual in-line package, the AY0492 
features pin-selectable data rates and a pulse mode. It is 
operated by a 9-V battery. 

Qualification samples are available now, and produc- 
tion quantities will be available in October, with a four- 
to six-week delivery time. The AY0492 is priced at $1.15 
each in quantities of 10,000. 

General Instrument Corp., 600 W. John St., Hicksville, N.Y. 11802 
Phone (516) 733-3107 Circle 344] 





N-well manufacturing process 
increases chip’s reliability 


Three complementary-MOS programmable read-only 
memory chips derive their reliability and programmabili- 
ty from the n-well CMOS erasable PROM process, the 
manufacturer says. Each memory cell of the CY7C245, 
CY7C291, and the CY7C292 is erased and repro- 
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Technical information concerning the 7610 range of logic analysers [1 
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The only electronics directory 
you need... 
1984-85 Electronics Buyers’ Guide 


Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


A MeGraw-Hit Publication 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


a. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 


The only book of its 


kind in the field. 


If you haven't got it, 
youre not in the market. 


To insure prompt delivery 


enclose your check now. 
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J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


s page “felsrences for seiverts 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 
New York, New York 10020 


Enclose check for: + $40 for each copy delivered in 


U.S. and Canada. 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 
air mail). 


Make Check payable to: Electronics Buyers’ Guide. 
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NEW EDITION 


Complete and Unabridged 
American and International 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 





1,923 pages 
illustrated 
Edited by Harold C. Folts 


Presents all 123 interface protocol standards set by: 
® International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
for Standardization (ISO) © European Computer Man- 
ufacturers Association (ECMA) @ American National 
Standards Institute (ANSI) © Electronic Industries 
Association (EIA) ® U.S. Government (NBS and NCS) 


Special feature for instant access: 
Cross-reference tables of the standards of each group 
corresponding to those published by the others. 


An essential reference for all who are exploring, 
planning, developing, manufacturing, or using data 
communications equipment or networks. 


fH ae 
Return Coupon to: | AK 
Data Communications Standards II e 
Electronics Week Books i fl i 
McGraw-Hill Inc. a 


Princeton Road 

Hightstown, N.J. 08520 

(Tel.) 609/426-5070 

Send me copy (copies) of DATA COMMUNICA- 
TIONS STANDARDS EDITION II at $250. U.S. orders please 
add local tax. McGraw-Hill pays regular shipping and han- 
dling charges on prepaid orders. Ten-day money-back guar- 
antee applies. 


L]Checkenclosed [)Billme (J Bill company 
} Company Purchase Order enclosed. 


| 

| 

| 

| 

| 

| 

| 

| 

| (JAmericanExpress []Visa seaisinas om eee - 
| Credit Card No. ___ Expiration Date 
| 

| 

| 

| 
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Company 
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State/Zip (U.S.) 
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grammed during manufacturing and 
before packaging, and is tested again 
following assembly. The CMOS 
EPROM process is also said to re- 
duce power consumption of these 
chips by more than 50%. 

The CY7C245 2-K-by-8-bit regis- 
tered CMOS PROM is a second 
source to the Am27S45_ bipolar 
PROM, providing 35-ns setup time 
with 15-ns clock-to-output times and 
10% power-supply tolerances. It 
draws only 90 mA of current over 
the full temperature range of 0° to 
IOC. 

The CY7C291 and CY7C292 2-K- 
by-8-bit nonregistered CMOS 
PROMS provide 35-ns address ac- 
cess time with 20-ns chip-select ac- 
cess time over the 0°-to-70°C tem- 
perature range. Tolerances likewise 
are to within 10% on supply voltage 
with an 80-mA current draw. 

The 50% reduction in power con- 
sumption makes it possible to pack- 
age these chips in plastic, because 
reliability problems caused by exces- 
sive heat are eliminated, the compa- 
ny claims. 

The CY7C245, CY7C291, and 
CY7C292 are available in 24-pin 0.3- 
and 0.6-in. ceramic and plastic dual 
in-line packages for the commercial 
temperature range, and in Cerdip for 
the military temperature range (—55° 
to +125°C). 

The commercial-grade (35-ns) 
CY7C245 in a plastic dip is priced at 
$85.50 in quantities of 100. The mili- 
tary-grade (40-ns) CY7C245 in a 
Cerdip package is $120 in quantities 
of 100. Prices of the CY7C291 and 
CY7C292 are $27 and $77.25, re- 
spectively, in quantities of 100. All 
three chips are available immediately 
from stock. 

Cypress Semiconductor Corp., 3901 N. 

First St., San Jose, Calif. 95134. Phone 
(408) 493-2600 [Circle 345] 


Stimulus-response analyzer 
offers 256 to 1,024 channels 


A modular, versatile instrument, the 
model RS-4004 20-MHz pattern gen- 
erator-analyzer functions either as an 
automatic test-equipment system 
component or as a_ stand-alone 
benchtop instrument. The modular 
design permits user configuration 
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from 256 to 1,024 channels, each 
with 1-K or 4-K of memory per 
channel. Access is either by menu for 
noncomplex applications or by Mac- 
ro programming, which gives the 
user access to the RS-4004’s com- 
plete word generation and analysis 
capability. 

Applications include providing 
timing signals for charge-coupled de- 
vices, simulating complex logic pat- 
terns for very large-scale integration 
or very high-speed integrated circuit 
characterization, and phased signal 
generation for magnetic media 
research. 

Pattern generation at 20 MHz can 
be accomplished in either the word- 
generator mode or the timing-simula- 
tor mode. The user may create multi- 
ple tables of parallel or serial data, 
and send out each table a specified 
number of times. 

The list price for the basic RS- 
4004 configuration is $21,500, and i : 8 
optional cards range from $2,700 to iene " 
$6,030. Delivery takes up to 12 
weeks after ordering. 

Interface Technology, 150 E. Arrow Hwy., 
San Dimas, Calif. 91773. Phone (714) 592- 
2971 [Circle 347] 
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Spectrum analyzer covers 


0- to 100-MHz frequencies ELECTRONICSWEEK 
Fast-Fourier-transform analysis now SPECI AL iz a PORT 
range with the model 35008200| NOVEMBER 5 
spectrum analyzer. Resolution is to | 

within 0.2 MHz, and finer frequency 


resolution can be achieved if frequen- Test Eq u i pment U pdate 





cy coverage is reduced. Fast tran- 
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the analysis of switching impulses, of incr easingly dense 
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encountered in electromagnetic-pulse . . 
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The model 3500SA200 calculates ¢ Flexibility in built-in architectures 
spectra of single transients, averaged ° Status of VLSI in-circuit 
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quency spectra and digitized wave- and functional testing 
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eously. 
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PACE CONTINUES TO MEET THE EVER CHANG- 
ING REWORK AND REPAIR DEMANDS OF THE 
ELECTRONICS INDUSTRY, WITH THE NEW, 
TOTALLY SELF-CONTAINED MBT-200 SYSTEM. 


Designed for fast, spike-safe desoldering and temper- 
Fel aul gommexe)alece)i(-10 m-Ye) (0 (21a 1 ale me) m=) (-01 ce) al (omt-lss31>1 98] 0) [(=1o 
the MBT-200 system represents a new breakthrough 
Tale (=s-1e) (e(-1 ai ale macro g]are) (ole \VAmmicto} (0) alale Mad al= im of \ Gl oan 
stant rise’, rotary carbon vane pump. Vacuum rise 
time is now instantaneous, which insures the non- 
destructive removal of any solder joint. The system's 
‘aT -\UVale\ save) i €-le [oem ile] ai MYA) alem e\-1alel] pxelal od a-lave|el[-ver> 
has the best “tip-to-grip” ratio in the industry — with 
integral finger-tip actuation, it permits more precise 
fo) ol=1 4-100) amore) al acele 


The MBT-200 System is designed to meet UL as well 
as international electrical standards to satisfy high 
production requirements of the most sensitive and 
olla arelareliare mel=tsyo) (ella) ale mr) eli (er-1ale) arse 


Of course, low cost makes the MBT-200 especially 
attractive. Arrange for your demonstration today! 


NE WV Manual ™ 
MCR-191-1R (Aaa) 
bpd 


ing Seger 
MCR: 175-1R (ABA) 
Reader : 


two new models expand SRD’s family of NEURON 
magnetic card readers to meet any type of need. 
The motor-drive MTM-290-3A-0101 Reader/Writer 
features automatic card feed for maximum speed, 
ease and reliability. Extra high economy and depend- 
ability are yours in the new manual MCR-191-1R 
Reader. 

NEURON units incorporate advanced SRD technology. 
Innovative design and electronics assure superior 
cost-performance. Each surprisingly low cost model 
provides compact, lightweight handling ease. Power 
requirements are minimal. NEURON performance 
quality has been amply proven worldwide in diverse 
applications. 

Write for full details on SRD’s wide NEURON mag- 
netic card reader/writer family. It’s a sure way to 
upgrade cost-efficiency. 


S R DCORPORATION 


SRD USA Office Marume Bldg., 3-7-16 

2250 E. Imperial Highway, lwamoto-cho, 

Suite 252, Chiyodaku, Tokyo 101, Japan 
EL Segundo, CA 90245-3501 Tel: (06) 863-0051 

Tel: 213/417-5114 Fax: (03) 866-7486 

Telex: 664474 SECIMP Telex: 265-5008 SRD CO J 


~ ©1984 PACE, Inc. 


Circle 72 on reader service card Circle 99 on reader service card 





INSTRUMENTS —| SYSTEMS SOFTWARE — FIBER OPTICS 





Operating commands. The unit incorporates a micro- 
processor that operates under CP/M and supports soft- 
ware written in Fortran by the user. An IEEE-488 inter- 
face is available as an option, and the system has a dual 
floppy disk drive. 

Delivery of the model 3500SA200 will be made in 30 
days. The price of the system is $27,900. 
LeCroy Research Systems Corp., 700 S. Main St., Spring Valley, 
N.Y. 10977. Phone (914) 425-2000 [Circle 346] 


Multitasking kernel offered 
for IBM Personal Computers 


A real-time multitasking kernel that the manufacturer 
says offers features not available in MS-DOS or PC- 
DOS, OSRT-PC supports all functions needed for pro- 
cess management, dynamic control of interrupts, memory 
allocation, and processor-to-processor communications. 

OSRT-PC is offered to original-equipment manufactur- 
ers in source-code form, so that they may implement 
their own proprietary software for IBM Corp. Personal 
Computers and PC look-alikes. Features of PC-DOS 1.X 
and PC-DOS 2.X are retained. 

Depending on the features utilized, OSRT-PC requires 
only 10-K to 12-K bytes of memory. OSRT-PC is writ- 
ten in the C programming language and is available with 
the small- or large-memory model. It can be linked with 
applications programs and run as a single task under 
DOS. 

Applications set forth by the manufacturer include 
laboratory-instrument and industrial controls, telecom- 
munications, and multiuser computer networks. 

Available from stock, OSRT-PC sells for $9,600 for 
unlimited binary machine license. 

The Destek Group, 830 E. Evelyn Ave., Sunnyvale, Calif. 94086. 
Phone (408) 737-7211 [Circle 349] 


Software kit for Unix 
has C and Pascal compilers 


Developed at the Free University of Amsterdam, the 
Amsterdam Compiler Kit is a package of C and Pascal 
compilers and assemblers for a number of host and target 
machines. It consists of eight components: the preproces- 
sor, the front end, peephole and global optimizers, the 
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back end, the target-machine optimizer, the universal 
assembler, and the utility package. 

The kit also has a collection of programs designed to 
simplify the task of producing portable compilers and 
interpreters for micro- and minicomputers. It contains 
the complete sources of all programs (a source C compil- 
er or Unix license is required) plus comprehensive inter- 
nal documentation. 

The Amsterdam Compiler Kit compiles Pascal and C 
programs on Unix 68000, 8086, VAX, and PDP-11 and 
can produce code for any of these machines. Cross- 
assemblers are also provided for the 8080, Z80, Z8000, 
6800, 6809, 68000, 6502, and PDP-11. Cross-interpreters 
are included for testing. 

The full system in source sells for $9,950. The price 
for educational institutions is $995. Selected binaries sell 
for $4,500. The kit is available now. 

UniPress Software Inc., 2025 Lincoln Hwy., Suite 312, Edison, N.J. 
08817. Phone (201) 985-8000 [Circle 350] 





Fiber-optic system comes in 
three detector configurations 


A low- to medium-frequency fiber-optic system is target- 
ed at the low-cost, high-volume automotive, industrial, 
and appliance markets. Available in three detector con- 
figurations, the Fiber Optics Low Cost System (FLCS) 
package includes all necessary components and requires 
no special tools or knowledge of fiber optics to assemble, 
the company says. 

The gallium aluminum arsenide infrared emitter chip 
has a minimum electrical bandwidth of 10 MHz at a 
wavelength of 820 nm, considered by the manufacturer 
to be the best match of the propagation characteristics of 
GaAlAs, silicon detectors, and plastic fiber for maximum 
signal transmission. | 

Thanks to. the detector configurations—very high-gain 
photodarlington, standard phototransistor, and very fast 
p-i-n photodiode—the user can tailor a system to any of 
various applications. A 10-m length of 1,000-um core 
cable is also available for use with the FLCS package. 

In quantities from 100 to 999, component prices are as 
follows: 820-nm infrared emitter (MFOE71), $1.30; p-i-n 
diode detector (MFOD71), $0.98; transistor detector 
(MFOD72), $0.87; photodarlington detector (MFOD73), 
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$0.98; and 10 m of 1,000-4m fiber-optic cable 
(MFOA11), $12.50. Delivery takes up to 12 weeks. 

Motorola Semiconductor Products Inc., 3501 Ed Bluestein Blvd., 
Austin, Texas 78721. Phone (602) 244-6786 [Circle 352] 





Wang brings its computers 
into fiber-optic network 


The Wang 7500T series of information-processing sys- 
tems as well as the company’s office-automation systems 
can now be joined by the FO-MC, a fiber-optic converter 
that marks the changeover from copper-based transmis- 
sion to a fiber-based serial data link. 

The freestanding FO-MC has its own embedded power 
supply. It is offered in two models, depending on which 
of the company’s systems is already in operation at the 
user’s location, and it can also be used to connect Tem- 
pest-accredited systems to non-Tempest systems in a 
mixed configuration. 

The manufacturer cites data integrity and data security 
as the FO-MC’s principal benefits. Electromagnetic and 
radio-frequency interference are eliminated, as are 
grounding problems. 

Data links of up to 7,000 ft from computer to periph- 
eral are claimed, compared with the 2,000-ft limitation 
with the same manufacturer’s copper-based coaxial cable. 
Master-to-master connections can also be made. No mod- 
ification of the controller or the peripheral equipment is 
necessary to make the changeover. 

The FO-MC-1T Tempest model sells for $750, and the 
FO-MC-1S commercial model sells for $700. Both will 
be available in October. Cabling specifications and office- 
grade optical cable will be available from the company. 
Wang Laboratories Inc., 1 Industrial Ave., Lowell, Mass. 01851. 
Phone (617) 459-5000 [Circle 353] 





Z80A-based serial cards 
have multidrop capability 


Two independent serial data-communications channels 
with multidrop capability are available on a Z80A-based 
card that provides either RS-422 or RS-232-C interface 
levels, depending on the channel selected. 

The 7842 (pictured) offers cable lengths up to 4,000 ft, 
high noise immunity, and data transmit and receive rates 
up to 90 kilobaud over a distance of 4,000 ft—all desir- 
able characteristics for both process-control and data- 
acquisition applications. Because of the dual-channel fea- 
ture, the user can dedicate one channel either for 
long-distance or network use and the other for an RS- 
232-C interface. 

The 7842 has 128-K bytes of on-board memory and 
accepts all combinations of 28-pin-compatible erasable 
programmable read-only or random-access memory, as 
specified by the Joint Electron Device Engineering 
Council. 

The same manufacturer also produces the 7712 dy- 
namic RAM card, which features memory expansion 
from 64-K to 512-K bytes with parity and automatic, 
transparent on-board refresh circuitry. The card is avail- 


74 





t~ 30gin 
oa 


SAPTES 


im 
Sod 
5 
¥ 3 
a 
at 
# 
# 


able in densities of 64-K or 128-K bytes, populated with 
64-K-by-1-bit DRAMs, and of 256-K or 512-K bytes, 
with 256-K-by-1-bit DRAMs. 

The 7842 central-processing-unit card is available now 
at a unit price of $425. The 7712 (512-K-byte) DRAM 
card will be available soon and will be priced as follows: 
64-K-byte card, $490; 128-K-byte, $640; 256-K-byte, 
$1,050; 512-K-byte, $1,750. 

Pro-Log Corp., 2411 Garden Rd., Monterey, Calif. 93940. 
Phone (408) 372-4593 [Circle 355] 





PDP-11-compatible system 
resides on a single board 


A full-function system based on the J11 16-bit chip, the 
Cobra/16, is PDP/11-compatible and is packaged three 
ways for original-equipment manufacturers, systems inte- 
grators, and end users. 

For the OEM, the Cobra/16 will be available as a 
board-level product. The systems integrator may choose 
a freestanding, desktop, or rack-mount chassis unit with 
power and cooling for integration of peripherals. End 
users will be offered a custom-configured system. 

The Cobra/16 module will include a central processing 
unit with hardware floating point, 1 megabyte of parity 
random-access memory, Winchester disk and streaming 
tape controllers, and a 32-port serial multiplexer on a 
single printed-circuit board. 

The Cobra/16 will run standard Digital Equipment 
Corp. software as well as TSX, TSX-Plus, Unix, and 
Mumps. It possesses 16-K bytes of user-programmable 
read-only memory. 

Available at the end of the fourth quarter, the Co- 
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‘You simply can’t ¢ afford to miss this opportunity. 


Now, for the first time, your advertising message can reach 
all 80,000 members of the NSPE in a single publication—the 
unique, new “Professional Engineering Directory.” Every member 
of NSPE—a group identified by a Gallup poll as a leading force in 
the profession—will be listed and have a copy for ready reference. 


There’s never been a directory like it. 


‘To provide optimum convenience and usefulness to engineers, 
the “Professional Engineering Directory” has the unique distinc- 
tion of being planned and developed by a panel of NSPE engineers 
in cooperation with BellSouth National Publishing, one of the 
country’s most experienced directory publishers with offices in 
Atlanta, Chicago, Dallas, Los Angeles, Miami and New York. 
BellSouth National Publishing is developing a network of marketing 
information tools, including the Regional Industrial Pages (currently 
in Florida, Georgia, Alabama, ‘Tennessee and the Carolinas) and 
an Import/Export Directory for Latin America. 


This could be your last chance to sell the 
cream of the engineering crop. 


Think for a moment what you will miss if you fail to advertise 
in this directory—80,000 members of the NSPE in all five cate- 
gories of practice: private, industry, government, construction and 
education. What's more, copies of this directory will also be sent to 
40,000 specifiers of engineering products and services in such fields 
as architecture, construction, transportation, communications, 
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poverimnent and others. 


Altogether, circulation will total 120,000. And you can reach 
them all in this one, single directory. In fact, if you sell more than 
one product or service, you'll want to consider ads under more 
than one category heading. This new, comprehensive directory 
will offer up to 6,000 different headings. 

So don't wait! November 16 is the closing date for this 
significant, new advertising medium. For complete details, write 
or call today. 


BELLSOUTH NATIONAL PUBLISHING 
P.O. Box 19739, Atlanta, Georgia 30325 


| 

| 

| Please send me complete details on your new 
Professional Engineering Directory. 

| 


C1) I would like to join NSPE. CU I would like to obtain a copy. LJ I am interested in advertising. 


| 
| 
| 
| 
i 
i 
| 
| 
TITLE | 
| 
| 
; 
| 
i 
| 
| 
| 


' 

| NAME 

| ee, 

| FIRM PHONE 

| PRODUCT OR SPECIALTY 

| ADDRESS 

| CITY STATE ZIP 12B 


TOLL FREE: 1-800-222-1207 


inside Georgia, call 
1-800-554-1169. 


BELLSOUTH 


NATIONAL PUBLISHING 


A Dmsion of BellSouth Advertising & Publishing Corporation 








MICROSYSTEMS ( DISPLAYS (0 COMPONENTS | 


bra/16 is priced at $5,595 in lots of 100. 
General Robotics Corp., 57 N. Main St., Hartford, Wis. 53027. 
Phone (414) 673-6800 [Circle 354] 





One-inch display monitor 
has high-quality resolution 





A miniature cathode-ray tube monitor that measures 
only 1 in. diagonally was developed for weapons sighting 
in tanks, but the quality of its resolution makes the unit 
desirable for nonmilitary applications such as phototype- 
setting and visual assistance during surgery, the manufac- 
turer says. 

The unit scans 525 interlaced lines, using standard RS- 
330 composite video input. The CRT can resolve up to 
800 active lines per raster height. ) 

Two models are available. The MHR-1100 produces 
100 footlamberts (or approximately 32 footcandles) of 
luminance with a 20-W, 15-V power supply. The MHR- 
1010, a portable, 10-footlambert version, runs on 3 W of 
power from a battery. 

The monitor consists of the display and a magnetic 
deflection coil encapsulated in silicone rubber, plus four 
printed-circuit boards that process video signals and pro- 
vide deflection and all necessary power. The aluminum 
case measures 2.6 by 2.6 by 7 in. 

The manufacturer will custom build the 1-in. monitors 
at prices that vary with customer specifications and 
quantity. Delivery will take up to six weeks. 
Westinghouse Electric Corp., Industrial and Government Tube Di- 
vision, Westinghouse Circle, Horseheads, N.Y. 14845. 


Phone (607) 796-3350 [Circle 357] 





Flat square CRT screens 
enhance data, graphic display 


Three high-resolution tubes, available with standard op- 
tions for screen phosphor, antiglare surface treatment, 
and glass transmission, are designed for enhanced data 
and graphics display. The enhancement is due to the flat 
square (FS) screen curvature radius of 1,200 mm, about 
twice the curvature radius usually available on cathode- 
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ray tubes, the screen’s manufacturer says. 

The flat-faced tube has squared corners with 
straighter-than-usual edge profiles, which produce an im- 
age area with little distortion or surface reflection. This is 
particularly important in monitor applications where 
data covers the whole screen and the viewer is close to 
the screen. 

The tubes come in 12- and 14-in. 90° (square-cornered) 
models and in a 15-in. 110° version. Provisional model 
numbers are V64A31-XP, V9A34-XP, and V48A-XP, 
respectively. | 

Development samples are expected to be ready to ship 
during this quarter. Prices were not available at publica- 
tion time. 

Philips ECG, 700 N. Pratt St., Ottawa, Ohio 45875 [Circle 358] 
Philips Elcoma Division, P.O. Box 523, 5600AM Eindhoven, the 
Netherlands [Circle 385] 





Lamps attach to boards 
with simplified system 


A line of low-wattage miniature lamps can mount direct- 
ly to a printed-circuit board with a quarter-turn locking 
system. Called Neo-Wedge, the line is suitable for a 
variety of applications, especially in the automotive 
industry. 

The lamp’s design permits a positive, secure contact 
because the entire unit is inserted into a pc board and 
rotated a quarter turn, eliminating other steps. Replace- 
ment can be handled without damaging the board. The 
board-mount system is available in a variety of socket 
sizes with a BQO12 base and a number of integral bulbs. 

Rated from 5 to 48 V, the units sell for as low as 21¢ 
in 1,000-unit quantities. Delivery is from stock. 

JKL Components Corp., 13343 Paxton St., Pacoima, Calif. 91331. 
Phone (818) 896-0019 [Circle 359] 





Fast-switching power FETs 
suit high-temperature uses 


A series of MIL-standard fast-switching power MOS 
field-effect transistors meets high-temperature require- 
ments and features hexagonal geometry, voltage (drain to 
source) to 450 V, and drain currents to 10 A. The series, 


designated SwitchMos, is offered in isolated packaging in 
TO-61/1, TO-111/I, and TO-228 AA cases, and in stan- 
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“Philips 16 MHz transparent emulation will win you 
tomorrow's game today!” 


“It’s Philips TOP technology that'll 
win you tomorrow’s systems game. 
‘Top technology that’s put the emulator 
memory right next to the processor. To 
cut access times and attain a record- 
breaking 16 MHz. 16 MHz real-time, 
fully transparent emulation and tracing 
of data, address and control lines. Your 
leading edge in tomorrow’s systems game. 


puitips| Test & Measuring 
Instruments 





If you want to gain the lead, then 
come to Philips. The company that 
offers you total 68000 support: emula- 
tors, boards, chips, compilers and 
operating systems. Make Philips’ top 
technology your leading edge in 
tomorrow’s systems game. 

Contact your local Philips Test and 
Measuring Department or write to: 


Philips S&I, T&M Dept., 

TQ Ill-4-62 

5600 MD Eindhoven, The Netherlands. 
Germany 0561-50 10 (Mr. J. Lichte) 

Great Britain 0223-35 88 66 (Mr. R. Giles) 
France 01-830 1111 (Mr. A. Bassargette) 

Italy 039-3 63 51 (Mr. C. Beardo) 

The Netherlands 040-78 3238 (Mr. K. Bakker) 
Sweden 08-782 1078. (Mr. R. Andemark)” 


PHILIPS 
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NEW EDITION 


Complete and Unabridged 
American and International —— 





DATA 
COMMUNICATIONS 
STANDARDS 


All standards are new, revised, or 
reaffirmed since the previous edition 


Presents all 123 interface protocol standards set by: 


e International Telegraph and Telephone Consultative 
Committee (CCITT) 


¢ International Organization for Standardization (ISO) 1,923 pages 


¢ European Computer Manufacturers Association (ECMA) illustrated 
¢e American National Standards Institute (ANSI) Edited by Harold C. Folts, the 


leading consultant on data com- 


¢ Electronic Industries Association (EIA) miinications siendarde and an 


¢ U.S. Government (NBS and NCS) active participant in the devel- 
opment of U.S. and international 

Special feature for instant access: standards. 

Cross-reference tables of the similar and interfacing stand- Published jointly by Data Com- 

ards of each group corresponding to those published by munications and Electronics 

the others. magazines. 


An essential reference for designers, planners, operations managers, and all organizations 
exploring, developing, manufacturing, or using data communications equipment or 
networks. 


Don’t waste time and effort! With this landmark resource you can quickly and accurately 
determine exactly which standards apply to the project at hand, and speedily integrate 
those standards into your own data communications equipment or network plan. 


MUNICATIONS STANDARDS EDITION I! at City 
(U.S.) $250. McGraw-Hill pays regular 

shipping and handling charges on prepaid Country 
orders. Ten-day money-back guarantee 


applies. [J Check enclosed. LJ] Send Proforma Invoice 


Payment must accompany order for immediate shipment. 


6E ElectronicsWeek/ October 1, 1984 


Order your copy today! 
ee ee ee ee ee eee ee ee es =a 
Data Communications Standards II ae wie | 
ELECTRONICS WEEK BOOKS i te Halt ie 
McGraw-Hill Intl. Publications Co. aL 
European Circulation Center Title | 
Maidenhead, Berks. SL62QL, UK | 
(Tel. [0628]23431; Telex 848640) Company | 
Send me____ copy (copies) of DATA COM— Address! 
| 
| 
| 
| 


The choice of innovation thru technolog’ 


i: An indus 


eers provides 


15 MHz, 


Italy 
ARRIS MHS 
via Fratelli Gracchi 4 
20092 Cinisello Bals. 
(Tel. : (39.2) 618.82.82 
666 Tux : 311164 








TEAC Puts More Versatility 
Tam Piece marcrelceliare 


The XR-310 and XR-510 data recorders offer 7 and 14 data 
tracks plus a memo announce channel, respectively, on 
1/2-inch videocassette tape. Thanks to extensive com- 

rele jc=) mere) a1ico) Mm tarsy’au oc)’ ((-Mal(e|ameler- lleva e-1aie)aaar-lnlecm- ale) 
unmatched operation ease. Compatibility with the XR-30 
and XR-50 gives you greater system flexibility. 


™@ Computer control using three microprocessors. HiAuto 






XR-30/50'70 


ee |e Multi-speed, multi-channel capability with easy portability. 


These three portable data recorders provide the 
multitrack capabilities and performance of open 
reel recorders with the convenience of cassette 
recorders. They have four selectable speeds with 
8, 15, and 22 channels, respectively, and use 
1/2-inch videocassette tape. 


lM Wide-bandwidth FM recording system standard, 
DR option available on XR-30 and XR-50. Hi Two-way 
(AC/DC) power supply capability with optional DC 
power supply unit. Hilndependent rec/reproduce 
heads for tape/source monitoring. HTape servo and 
noise compensation channels. 


TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 


@U.S.A. TEAC Corporation of America, Tel: (213) 726-0303 B.J. Wolfe Enterprise Inc., Tel: (213) 877-5518 MCanada R.H. NICHOLS CO., LTD., Tel: (416) 661-3190 
@ New Zealand McLean Information Technology Ltd., Tel: 501-801 MlAustralia Electrical Equipment Ltd., Tel: 597 1155 MHong Kong Nissei Sangyo Co., Ltd., Tel: 
3-343441-6 MSouth Africa SPESCOM (PTY) LTD., Tel: 836-9181 Ml United Kingdom INTERNATIONAL RECORDERS LTD., Tel: 04427 5959 HiWest Germany nbn Elec- 
tronik GmbH., Tel: 08152/390 HlHolland Simac Electronics B.V., Tel: 040-533725 HMBelgium & Luxemburg Simac Electronics S.P.R.L., Tel: 02-219.24.53 HI France 
Tekelec Airtronic S.A., Tel: (1) 534-75-35 Mlltaly A.E.S.S.E.s.p.a. Tel: 54.64.741-2-3 MSpain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 MDenmark Dansk Binzer 
Teknik A/S, Tel: 03-662020 HM Sweden teleinstrument ab, Tel: 08-380 370 HM Norway METRIC AS, Tel: (02) 611070 HM Finland INSTRUMENTARIUM ELEKTRONIKKA, Tel: 
(90) 505-2255 





* If no distributor is listed above in your area, please contact us directly for further details about our products. 
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OLIVETT! INTRODUCES THE 3B UNIX SYSTEM V FOR THE SUPERMINICOMPUTERS OLIVETTI-AT&T 3B 


THIS IS WHY FROM NOW ON 
OBSOLESCENCE IS OBSOLETE 


The corporate agreement between Olivetti they were designed by the AT&T Bell Labora- 
and AT&I means the development of the tories to fully exploit the enhanced capabili- 
most advanced technology and, even more ties. of the UNIX System V. 





important, technology capable of creating, CAPACITY & FLEXIBILITY. The following 
supporting and guar- are just a few exam- 
anteeingstandardsac- =~ = = oe ples of what is avail- 
ceptable worldwide. able to both classes of 

EMERGING STAN- the family’s products, 


DARD. The UNIX* Sys- 
tem V is the emerging 
standard in operating 
systems, enabling the 
transfer of software to 
different computers 
quickly, reliably, and 
with unequalled sim- 
plicity. It offers a safer 
ground for investment 
by minimizing the prob- 
lems linked with hard- 
ware obsolescence 
and increasing soft- meeting users’ needs. 
ware costs. See ~~ ~+But even more, Olivet- 

3B SYSTEMS. Cre- ti and AT&I pledge 
ated and developed specifically forthe UNIX _ themselves to continue the upward compat- 
system V, the 3B line is a totally compatible ibility of the UNIX System V, thus protecting 
family of 32-bit superminicomputers. In fact, software investments. 


the 3B2 and 3B5 sys- 
tems: Ctanguage, BA- 
SIC, Pascal, Fortran, 
COBOL, dBase |I**, 
Multiplan and Micro- 
soft Word***, and the 
protocols X25, SNA, 
ELpen Ne", 616. 
GUARANTEE: UNIX 
system V and the 3B 
systems offer OEM 
and VAR’s truly excep- 
tional capabilities in 





*UNIX System V is a trademark of AT&T Bell Laboratories 
** dBase Il is a trademark of Ashton-Tate 
*** Multiplan and Microsoft Word are trademarks 
of the Microsoft Corp. 
**ETHERNET is a trademark of the Xerox Corp. 


JOIN THE PARTY- OPENINGS FOR OEM AND VAR 


Olivetti invites you to a personal meeting Name 

to find out more about the 3B Systems. 

OEM and Value Added Resellers please Address 
fill out Coupon, and mail to your nearest 

Olivetti representative. Company 
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PRECISE SENSING AT EVERY MOMENT 


MURATA can help you promote security with its extremely sensitive ultrasonic 
sensors incorporating sophisticated ceramic processing and piezoelectric technologies. 


wm ULTRASONIC SENSOR 


Total security is a crucial problem for all offices, banks, factories, 
research institutes, stores and all other enterprises. To eliminate 
this worry, sensors using ultrasonic waves have been developed 
that are inaudible to the human ear. Using its well-established, or- 


[The MA40L4:Unsurpassed range and sensitivity | 


The wide-ba nd type ul- |e Radiation Characteristics of MA40L4 
trasonic sensor, MA4OL4, ; im 


detects intruders by covering 
an extremely wide range of 
frequencies, from 35KHz to 
47KHz. It features the most 
stable damping coefficient, 
35KHz to 47 KHz, and it also 
has the widest operating ran- 








ge and is fully resistant to m- 





oisture, vibration, shock, and 
extreme temperatures in any 





Ri:3.9KQ 
_Distance:30cm 


environment. 


Sensitivity 
(dB/V/uBar) 
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Frequency (KHz) 
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Input Voltage:10Vr.m.s. 
Distance:30cm 
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Pyroelectric MURATA’s IRA sens- Shock Sensor Powder Level Sensor Dew Sensor 

Infrared , Ors are: available in kits, 

Sensor j each combined with a High Humidity 
¢ multisurface mirror and Switching 

hybrid IC pre-amplifier. Sensor 




















Back -up 
Sensor 
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Sensor | 
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MURATA ERIE NORTH AMERICA, INC. 

3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 
MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE 
MURATA ERIE ELEKTRONIK GMBH (West Germany) 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 
MURATA ERIE ELECTRONIQUE S.A. (France) 

MURATA ERIE ELETTRONICA S.R.L. (Italy) 

MURATA ERIE ELECTRONICS (UK) LTD. (England) 


iginal ceramic processing and piezoelectric technologies, MURA 
now presents two types of ultrasonic sensors, including mc 
MA40L4 covering a maximum of 40KHz and model MA23L3 w 
a maximum of 23KHz, which will surely help promote securi: 


[ wuRATA provides circuit design technology using multipurpose MA40 


The MA40L4 not only detects intruders but also functions as an automc 
back-up sensor to warn the driver of possible rear-end collisions and a 
automatic focus sensor in many modern cameras. In addition to a cor 
ete line of sensor products, MURATA also provides clients with cir 
design technology including the required custom specifications. A hy 
IC amplifier is also provided. 


mCHARACTERISTICS 
e Electro-Acoustic Characteristics 
Nominal Frequency :40kHz 


Ultrasonic Micropho 
Broad Band Type 





Sensitivity :-73dB/V/zBar min. 
Band Width :-73dB/VuBar min. at35~45KHz 
Capacitance :1400pF 


Insulation Resistance : 100MQ min. : 
Max. Input Voltage :20Vr.m:s. 

e Environmental Characteristics 
Temperature Characteristics 


: Variation of sensitivity is within 10dB at -20° to 60°C 





MA40L2 MA40 


Ultrasonic Microphc 
Standard Type 


Humidity Test : Variation of sensitivity is within 3dB after 100 hrs. in 90 
to 95% RH at 40°C test. 
Shock Test :Variation of sensitivity is within 3dB after shock test; Sine 


100G (6m sec) 9 times (3 times per direction x 3 directions). 
: Variation of sensitivity is within 3dB after 6 hrs. of vibration 
test; Frenuency; 600 to 3300 rpm, Period; 1min., Amplitude; 
1.5mm (2 hrs. for one direction x 3 directions). MA4OL4 MAQ2: 


Vibration Test 





RiE 





Phone:404-953-1799 Telex:542329 M A A MFG CO Ee D 
Phone:3 1 2-297-5560 Telex:281009 HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617. Phone:075-921-9111 T 
Phone:091 1-66870 Telex:623763 MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) Phone:2554233 


TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) Phone:042 
(Taipei Office) P e:02 

MURATA COMPANY, LTD. (Hong Kong) 

MURATA MFG. CO., LTD. Seoul Branch (Korea) 








These words are not only the motto of the top olympic athletes, but they are at the same 
time the motto of all who strive for utmost achievement in other fields as well. 

To achieve the utmost results there is only one way: 

the way of sustained effort and hard work. 

And that is our own way, too. 

In 35 years, ISKRA has become the greatest. Yugoslav electroindustrial firm with almost 
100 production plants, marketing and research organizations, giving work to more than 
30,000 employees, of which mostly are highly skilled specialists. Two thousand experts 
dealing with R + D activities pave the way for the production of sophisticated products 
and systems, covering especially the fields of electronics, electromechanics and elec- 
trooptics. 


Range of our products: e measurement and con-- e electric and electronic 
trol equipment equipment for motor 
e automation equipment vehicles 
e telecommunications e electronic and electro- consumer electronic 
® computers mechanical components equipment 


We have established a network of 26 trading companies, representative offices and pro- 
duction plants all over the world. Our clients are to be found in 60 countries. 


He youl ’\Iiskra 





Saragevo 84 


For more informations contact our head office 
ISKRA, 61001 Ljubljana, Trg revolucije 3, Yugoslavia. tel. int) +38 61 213213, telex 31 356 yuiskexp 
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onnection in the heart 
of Europe. 


Looking for the logical way to put your logic into 
silicon ? Just push some buttons and call MIETEC. 

With an experienced design team and a brand new 
production plant, at one hour from Brussels, MIETEC is 
ready to deliver you the chip you want for the price you 
were dreaming of. 





MIETEC is the only European semi-conductor 
house that offers you custom and semi-custom chips in a 
complete range of state-of-the-art technologies: 
3m NMOS, 3 ym CMOS, BIMOS and HVMOS, a unique 
and trailblazing MIETEC technology which allows the 
control of high voltage switches (up to 400V) with a low 
voltage CMOS logic on the same chip. 





MIETEC offers you a choice of design solutions: 


e Our design team has an outstanding record 
including many big telecom chips and a large number of 
automotive, appliance and military products. They're best 
placed to integrate your application in a full custom 
approach, using the most advanced CAD tools. 

e@ You want to bring your new application into 
production quickly ? Our comprehensive library of 
standard cells is at your disposal. 

e You want it quicker ? With our range of CMOS 
gate arrays your logic can be put on silicon in a few 
weeks. 


MIETEC wants to collaborate with you at any level: 

Either we take care of everything. Just give us a 
specification and a few months later we deliver you 
prototypes. Or you do the job yourself. We give you our 
design rules or our cell library. 
in case you want to start with semi-custom, we'll teach 
you on your application. Our designers will co-operate 
with you and they'll do it properly, because MIETEC takes 
the responsibility of the design. 


Whatever option you make, our location in the heart 
of Europe (near Ghent, less than an hour from the Brussels 
international airport and near to Europe’s major highway 
E3) is your guarantee for complete control of all stages of 
the process. 


That’s why MIETEC is the only logical way to get the 
chip you want: just push the buttons, call 32/55/33.22.11 
and consider the job done. 


MIETEC, Westerring 15,B - 9700 Oudenaarde - Belgium - Telex 85739 


imi 1 EC 


a commitment to 
quality and service. 


MIETEC, A BELGIAN COMPANY ASSOCIATED WITH ITT 
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APPLICATIONS SOFTWARE (| PRODUCTION EQUIPMENT 


° 


dard packaging in TO-39 and TO-3 versions. 

The line includes such features as very low on-resis- 
tance, no secondary breakdown, and high-temperature 
stability. Typical applications are switching power sup- 
plies, motor controls, amplifiers, inverters, choppers, and 
voltage regulators. 

In quantities of 1,000, the isolated versions sell for 
$12.85 each and up, the standard TO-39 and TO-3 types 
from $2.31 each. The power MOS FETs are available 
within eight weeks after receipt of order. 

Solitron Devices Inc., Semiconductor Division, 1177 Blue Heron 
Blvd., Riviera Beach, Fla. 33404. 


Phone (305) 848-4311 [Circle 360] 


Plotting software allows 
variable height, width of axes 


Intended for use with the IBM Corp. Personal Comput- 
er, a software package called Scientific Plotter-PC pro- 
duces graphs containing scientific, engineering, and busi- 
ness data. The software, with variable height and width 
of its axes, permits a multitude of grid sizes, including 
semi-log or log scales, the firm says. It will produce line 
plots, bar graphs, pie charts, or stock charts. 

Data may be entered from a disk or from the key- 
board, or it may be calculated by a user-defined subrou- 
tine. The data values can either be X, Y pairs, or Y 
values at a constant X interval. Data can be either en- 
tered in natural units with optional data scaling or offset 
before plotting. With 20 plotting symbols in four size 
ranges, multiple data sets can be compared on the same 
graph. Variable-length error bars may be superimposed 
on the symbols to indicate each point’s error range. 

Numeric labels are printed automatically on the axes 
at user-selected intervals. Text labels may be positioned 
anywhere on the graph by moving a cursor to the desired 
spot and typing the label. Four colors can be selected 
individually for symbols, lines, and tables. . 

Requiring an IBM PC with 128-K bytes of memory, 
graphics board, disk drive, and PC-DOS 1.1, 2.0, or 2.1, 
the Scientific Plotter-PC is available now for $95. 
Interactive Microware Inc., P.O. Box 139, State College, Pa. 
16804. Phone (814) 238-8294 [Circle 363] 





Beginner’s spreadsheet 
has ease-of-use features 


A spreadsheet for first-time computer users who want to 
develop budgets, balance sheets, income statements, and 
financial models is easy to use because all typing is done 
inside the spreadsheet itself, not in the command line. 
Also, the column sizes automatically adjust to accommo- 
date the data that is entered, ensuring that the numbers 
appear exactly where entered. 

With the PFS:Plan, column and row headings are al- 
ways displayed, so the user doesn’t have to scroll to the 
top of the page to see his location on the spreadsheet. 
Formulas are displayed in English next to rows or above 
column headings. The user can select any set of rows and 
columns and view them individually. Numbers from sev- 
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eral spreadsheets can also be consolidated into one. In 
addition to being able to work with others in the PFS 
line, PFS:Plan can use files written with Lotus 1-2-3, 
Multiplan, and VisiCalc. 

Available now for MS-DOS-based systems, the pack- 
age sells for $140. 
Software Publishing Corp., 1901 Landings Dr., Mountain View, 
Calif. 94043. Phone (415) 962-8910 [Circle 364] 


Marker for DIP components 
does 2,600 parts an hour 


An electronic component marker, the model ST2600, is 
designed to accommodate 0.300-, 0.400-, and 0.600-in. 
dual-in-line-packaged parts. The model ST2600 transfers 
components automatically by a tube-to-tube process and 
can maintain a throughput of 2,600 parts/hr or more. 
Weighing 20 lb and configured for desktop operation, 
the electric automatic marker features simple operation, 
variable speed control, a built-in counter, optional single- 
cycle mode of operation for difficult parts, and a repeat- 
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ujitsu’s Micro l6sx. 
For business professionals 
in search of excellence. 


Fujitsu’s new Micro l6sx personal business computer is truly world class. A superb synthesis of speed. 
power, precision, quality and reliability from Japan’s largest computer company. 

A high clock rate makes it nearly twice as fast as other popular 16-bit micros. It also has a great 
memory. With 384,000 characters of RAM expandable to over one million. 

More power to you. The Micro 16sx has a built-in 10 or 20 million character hard disk drive. A store- 
house of information that can hold up to 6,600 or 13,200 pages of text. Other features include a real time 
clock with battery backup, serial and parallel ports, and a 360K 51/4” floppy disk drive. 

For business graphics, it has a high resolution filt/swivel color monitor supported by its own RAM 
and microprocessor. A flexible architecture with an interchangeable 8086 16-bit microprocessor 
gives you built-in protection against 
obsolescence.With three expansion 
I olacmcoyanaelacncm-Veleielevelpelccuent-tior 
aecveatone)mpnetvanceeyeelolercomeeyseteeteiere 
cations. For software freedom of 
(oh ale) (Come dalesnem lowelenelciacci me sle)(ecr 
The Micro 16sx has the versatility to 
run MS-DOS, CP/M-86° or multi- 
tasking Concurrent CP/M-86™ soft- 
ware. [ake your pick. 

Discover excellence. See Fuyitsu’s 
new Micro l6sx. It’s the best in 
dolomolelsialocwws me)mselomer-leeloneye 
%. your nearest authorized 
Fujitsu dealer call toll 
free (1) 800-MICRO 16. 
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MS'™ 1s-a trademark of Microsoft® CP/M-86® and Concurrent 
CP/M-86'™ are trademarks ot Digital Research™ tc, 





_ PRODUCTION EQUIPMENT © DISK DRIVES 1 CONTROLLERS 


able printing precision to within 0.0005 in. Using stan- 
dard offset ink and type, a type holder enables an 
operator to set up an identifying number quickly, and an 
optional 10-character wheel will permit number changes 
in less than 20 seconds. The model ST2600 is suited for 
high-volume operations requiring frequent type changes, 
such as marking programmed devices, tested compo- 
nents, and in-house identifying numbers. 

Pricing for the marker, which will be available in 
approximately four weeks, ranges from $4,800 for the 
basic system to about $6,800 for a version that includes 
all options. 

Sci Tech, 15011D Parkway Loop, Tustin, Calif. 92680. 
Phone (714) 731-4026 [Circle 366] 


Rotary transfer mechanisms 
handle 600 Ib/in. smoothly 


Based on a concept in parts-transfer technology, a series 
of rotary transfer mechanisms has a simplified design 
that has cut the initial cost and maintenance require- 
ments and provides smooth, shockless operation, the 
manufacturer says. | 

The mechanisms are suited for handling flat parts, and 
they accept various tooling arms, jaws, and fingers. An 
extension rod for attaching magnetic or vacuum pick-ups 
is supplied with the basic unit. Featuring a fixed-path 
motion that will not require readjustment, the series has 
an input shaft that must be rotated. A 90° rotation of the 
shaft produces one complete cyclic motion of the part 
being handled. 

Turning the shaft continuously through 360° produces 
four cyclic motions/revolution, taking the workpiece to 
successive positions in a given radius. Cycling the shaft 
alternately clockwise and counterclockwise causes the 
tooling arm to advance and return along the same path. 

The prime mover for the mechanism can be a pneu- 
matic cylinder acting through a rocker arm or a rotary 
actuator. However, driving the mechanism by linking it 
to a piece of mobile machinery eliminates all logic and 
sensing requirements. 

Pricing for the units, which have a load capacity of 48 
to 600 lb/in., range from $1,550 to $3,696. Deliveries 
take 30 days. 

Everett/Charles Marketing Services Inc., 6101 Cherry Ave., Fon- 
tana, Calif. 92335. Phone (800) 443-1860 
(in Calif. [800] 821-0589) [Circle 367] 


140-megabyte drive has 
30-ms average access time 


Two disk drives in the Ultrastore line, a 70- and a 140- 
megabyte model, feature average access times of 30 ms 
and are intended for use where large data bases or shared 
resource network applications are required. Up to four 
drives may be used per controller, with a total capacity 
of 480 megabytes formatted. 

The company recommends that customers use tape 
backup for critical files or a redundant 22- or 34-mega- 
byte drive as a spare. It supplies 5- and 10-megabyte 
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removable-cartridge Winchester drives as an option. The 
Ultrastore drives work with all computers compatible 
with the IBM Corp. Personal Computer. 

Also available is a line of hard disk drives for the 
Sanyo MBC 550 series, including four models of an 
internally installable system. The drives include a 5.3- 
megabyte removable drive and fixed drives with 10.6, 
22.2, and 33.3 megabytes of formatted capacity. All sys- 
tems include an independent power supply and controller 
card that interfaces to a 62-pin expansion connector. 

Another line, the Diskitjr series of hard disk drives, is 
suited for the IBM PCjr and comes with 10.6-, 22,2-, and 
34.3-megabytes fixed capacity or 5.3 megabytes remov- 
able capacity. 

Prices for the 70- and 140-megabyte Ultrastore drives, 
available now, are $4,995 and $6,795, respectively. The 
hard disk drives for the Sanyo MBC 550 start at $1,695, 
and the Diskitjr starts at $1,495. 

Systems Peripherals Consultants, 9747 Business Park Ave., San 
Diego, Calif. 92131. Phone (619) 693-8611 [Circle 368] 


Disk controller’s cache 





A line of caching disk controllers, the PM-3010 series, is 
based on a single board with an integral 128-K-byte 
cache random-access memory. The cache can be expand- 
ed to up to 16 megabytes with optional expansion 
boards, a feature that also permits designers to develop 
controllers for specific applications. 

The PM-3010 series uses a true sector-caching algo- 
rithm instead of the track cache. Up to 128,000 sectors 
can be stored individually in a cache with an access time 
of under 400 us. A one-page one-sector architecture re- 
sults in efficient cache use. Up to four ST506, SA1000, 
or Winchester storage module drives plus four floppy 
drives can be controlled by a single 514-in. extended 
form-factor board. All PM-3010 series controllers use the 
Small Computer System Interface to host computers, 
with an average data rate of 1 megabyte/s. 

In original-equipment manufacturer quantities, the se- 
ries sells for $740 each. Evaluation units will be shipped 
during the fourth quarter, production quantities in early 
1985. 

Distributed Processing Technology, 132 Candace Dr., Maitland, 
Fla. 32751. Phone (305) 830-5522 [Circle 369] 
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New Literature 


Batteries assembled. Engineered As- 
semblies has released the “‘Engineer- 
ing and Design Guide,” which sim- 
plifies the procedure for specifying a 
battery assembly for pricing and pro- 
duction. The guide describes and il- 
lustrates assembly styles, types of 
batteries, and termination capabili- 
ties. It also itemizes electrical and 
physical requirements as well as the 
nature of application and special la- 
bels or markings. For a copy, write 
to Engineered Assemblies Inc., P.O. 
Box 360, Clifton, N.J. 07011, or call 
(201) 340-0600. [Circle reader service 
number 421] 


Metric demystified. A metric-conver- 
sion unit called the ‘‘Factorpak”’ is a 
looseleaf pocket book with 71 pages 
of conversion factors, designed for 
use with electronic calculators. The 
publisher says it includes most of the 
accepted units for commerce, engi- 
neering, technology, and industry— 
over 3,000 factors in all. The single- 
copy price is $9.95, and the model 
number is F.47. Order from Hunter 
Calculators, 792 Partridge Dr., 
Bridgewater, N.J. 08807. Phone 
[Circle 422] 


(201) 526-8440. 





Ions at work. Engineers and equip- 
ment operators who work with ion- 
beam milling and ion-beam deposi- 
tion have an opportunity to discover 
how electron-bombardment ion 
sources behave and how they can be 
used in industry. Fundamentals of 
Ion Source Operation, by Harold R. 
Kaufman, is a 93-page presentation 
of the subject by its developer. 
Among the topics discussed are oper- 
ating procedures, ion optics, neutral- 
ization, discharge chambers, charge 
exchange, process implications, and 
maintenance and troubleshooting. A 
single copy is $18 plus $1 for ship- 


ping, and orders should be placed 
with Commonwealth Scientific 
Corp., 500 Pendleton St., Alexan- 
dria, Va. 22314. Phone (703) 548- 
0800. [Circle 425] 


Components clarified. A free, 303- 
page catalog contains photos, charts, 
graphs, and application notes on sur- 
face-mounted chips, networks, semi- 
conductors, and ferrite magnetic ma- 
terials. The catalog covers such ap- 
plications as automotive, computer, 
communications, and instrumenta- 


tion. Request a copy from Allen- 
Bradley Electronics Group at (414) 
259-2103, or write to them at 1201 S. 
Second St., Milwaukee, Wis. 53204. 

[Circle 424] 





Software source. The Jnternational 
Engineering Software Directory pro- 
vides a detailed technical description 
of each engineering software pack- 
age, organized by application. Each 
listing in the directory is standard- 
ized and includes answers to impor- 
tant questions such as required hard- 
ware and software environment, 
minimum memory requirement, list 
price, documentation provided, war- 
ranty policy, technical support pro- 
vided, and others. The complete ven- 
dor name, address, and phone num- 
ber is also included. The directory is 
$35, with bimonthly new product up- 
dates available for an additional $25. 
For further information, write to 
Technical DataBase Corp., P.O. Box 
720, Conroe, Texas 77305, or call 
(409) 539-9688. [Circle 427] 


Robots revealed. The “Factory Auto- 
mation Publications Catalog” fea- 
tures approximately 100 titles on 
such subjects as industrial robots, 
flexible manufacturing systems, sen- 
sors, control systems, automated ma- 
terial handling, and artificial intelli- 
gence, among others. The publica- 
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tions include books, special reports, 
conference proceedings, and periodi- 
cals. The distributor of the catalog 
says that they will also order publica- 
tions not listed. An order form is 
included, and orders by phone are 
also accepted. To request the catalog, 
write to the Manufacturing Technol- 
ogy Bookstore, 134 N. Washington 
St., Naperville, Ill. 60540, or call 
(312) 369-9232 [Circle 426] 


Defects detected. An application 
note, “Photothermal Imaging of Sub- 
surface Structure,’ describes the use 
of the programmable model 5301 
lock-in amplifier to characterize sub- 
surface defects such as voids, cracks, 
material inhomogeneities, and failure 
of a thin film to bond to its sub- 
strate. This nondestructive inspection 
technique records laser-beam deflec- 
tions propagating near the surface 
under analysis. A three-dimensional 
image of the material is also pro- 
duced. Researchers will find the bib- 
liography useful. Copies are available 
for the asking from EG&G Prince- 
ton Applied Research, P.O. Box 
2565, Princeton, N.J. 08540. Phone 
(609) 452-2111. [Circle 423] 
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ABA Video Banking Symposium, 
American Bankers Association (Shel- 
don D. Golub, ABA, 1120 Connecti- 
cut Ave. N.W., Washington, D.C. 
20036), Hyatt Regency Hotel, Dal- 
las, Nov. 14-16. 


Comdex/Fall, The Interface Group 
(300 First Ave., Needham, Mass. 
02194), Las Vegas Convention Cen- 
ter, Las Vegas, Nov. 14-18. 


Videotex ’84, Online Conferences 
Ltd. (Online Conferences Ltd., Pin- 
ner Green House, Ash Hill Drive, 
Pinner HAS 2AE, Middlesex, UK), 
The Rai Center, Amsterdam, Nov. 
20-22. 


China International Microelectron- 
ics/Computer Exhibition and Con- 
ference, Trade Fair Management 
Corp. (Harry C. Lepinske, American 
Exhibition Services International 
Inc., P.O. Box 66373, O’Hare Inter- 
national Airport, Chicago, _ IIl. 
60666), Shanghai, Nov. 21-26. 


Computer China °84—International 
Computer Technology Exhibition 
and Conference, Fujian Consultancy 
Center for Science and Technology 
et al; Academic Conference, China 
Microcomputer Applications Associ- 
ation (Adsale Exhibition Services, 
21/F, Tung Wai Commercial Build- 
ing, 109-111 Gloucester Rd., Wan- 
chai, Hong Kong), Xiaman Special 
Economic Zone, People’s Republic of 
China, Nov. 25-Dec. 1. 


Materials Research Society Fall 
Meeting, MRS (9800 McKnight Rd., 
Suite 327, Pittsburgh, Pa. 15237), 


Boston Marriott Hotel, Copley 
Place, Boston, Nov. 26-30. 
Stress Analysis by Thermoelastic 


Techniques, Sira Ltd., British Society 
for Strain Measurement, and the Na- 
tional Engineering Laboratory (Con- 
ference Unit, Sira Ltd., South Hill, 
Chislehurst, Kent BR7 SEH, UK), 
Meeting Rooms of the Zoological So- 
ciety of London, Regent’s Park, Lon- 
don NW1, Nov. 27-28. 


Power Sources Conference, PSC 
(Anne Weber, PSC, 3970 Atlantic 
Ave., Suite 204, Long Beach, Calif. 


ElectronicsWeek/ October 1, 1984 


90807), Sheraton-Boston Hotel and 
Hynes Auditorium, Boston, Nov. 27- 
29. 


Electronic Displays °84, Network 
Events Ltd. (Printers Mews, Market 
Hill, Buckingham MK18 1JX, UK), 
Kensington Exhibition Centre, Lon- 
don, UK, Nov. 27-29. 


16th Precise Time and Time Interval 
Applications and Planning Meeting, 
U.S. Naval Observatory, et al. (Shei- 
la C. Faulkner, Time Service Divi- 
sion, U.S. Naval Observatory, Wash- 
ington, D.C. 20390), NASA God- 
dard Space Flight Center, Greenbelt, 
Md., Nov. 27-29. 


30th Conference on Magnetism and 
Magnetic Materials, IEEE ef al. 
(Conference Steering Committee, c/o 
Richard M. Josephs, Code 5023, Na- 
val Air Development Center, War- 
minster, Pa. 18974), Town and 
Country Hotel, San Diego, Nov. 27- 
30. 


Robots West Conference and Expo- 
sition, Robotic Industries Associa- 
tion and Society of Manufacturing 
Engineers (Public Relations Depar- 
ment, SME, P.O. Box 930, Dear- 
born, Mich. 48121), Anaheim Con- 
vention Center and Hilton Hotel, 
Anaheim, Calif., Nov. 27-30. 


1984 National Data Systems Forum 
and Exhibit, Transportation Data 
Coordinating Committee (1101 17th 
St. N.W., Washington, D.C. 20036), 
Baltimore Convention Center, Balti- 
more, Nov. 28-29. 


Seminars 





Advances in Thin Film Technology: 
Sputtering and Etching (Rosemary 
McPhillips, Materials Research 
Corp., Orangeburg, N.Y. 10962) San- 
ta Barbara Biltmore Resort, Santa 
Barbara, Calif., Nov. 13-15. 


The Relational Database (The Amer- 
ican Institute for Professional Educa- 
tion, Carnegie Building, 100 Kings 
Rd., Madison, N.J. 07940), The 
Netherland Plaza Hotel, Sth and 
Race streets, Cincinnati, Nov. 19-20 















COLCOAT 515 


‘STOPS 
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Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


~i 
COLCOAT CO.,LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
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“The JAINCO | 
Zero-Drift 
CHRONOMETER 


The JAINCO Chronometer consists of a Four- 
Channel crystal-controlled radio for receiving all the 
major carriers of WWV/WWVH. By a unique system 
of circuits, two displays of GMT (LED for nights, LCD 
for days) are presented and are continuously up- 
dated to give the correct second. A crystal- 
controlled clock gives seconds also, for use in up- 
dating the displays when the radio tick is missing 
(29th and 59th sec of each minute), and on the rare 
occasions when you can’t receive WWV and/or 
WWVH. This gives a time ‘‘tick’’ based on the legen- 
dary accuracy of WWV (1 part in 100 billion!). Also in- 
cludes a ‘‘freeze-frame’’ switch for celestial 
nagivators. Has an earphone jack. 

The radio-synchronized chronometer was con- 
ceived by our President, Don Jacobs N (an IEEE 
Fellow), in 1977. For a free copy of his pioneering (un- 
published) 1977 paper, send a No. 10 SASE to us. If 
you can’t get Canadian postal stamps, send $1.00. 

Designed and manufactured in Canada. 

Just the thing for celestial navigation and/or 
precise time. — 

Power 110V, 60 Hz AC, or 12V (neg. gnd.) DC. 
Foreign and Domestic Pats. Pending. 

Price $750, FOB Victoria. (B.C. residents please 
add 7% S.S. Tax.) We accept VISA & MASTERCARD 
Credit Cards. 

We also manufacture the JAINCO WWV/WWVH 
radios with four crystal-controlled channels. Price 
$375, FOB Victoria. 

We also do research on the JACOBS-E supercom- 
puter and the Jacobs Automatic Pistol. 

JAINCO 
The Jacobs Instrument Co., Ltd. 
1-1001 Cloverdale Avenue 
Victoria, B.C., Canada, V8X 4C9 
Tel. (604) 383-4500 
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COMPLETE 
ILLUSTRATED 
REFERENCE 
GUIDE TO 
THE LARGEST 
RADAR and RF 

INVENTORY 
IN THE WORLD 


150 MHz to 35 GHz. 

ANTENNA MOUNTS: 

Autotrack, Search, X-Y, Nike Herc., 
Ajax, SCR-584. Capacity 50 to 
20,000 Ibs. Dishes to 60 ft. dia. 


e RADAR INDICATORS 

e PULSE MODULATORS 

e HIGH VOLTAGE POWER SUPPLIES 
e TUBES and PLUMBING 






- - 
7 
By, 


te eaiaect Co., Inc. 


2 Lake Avenue 71 dain 
a Danbury, CT 0681 


(203) 792-6666 es 1oet AN 


TELEX 962444 9 © 
Pt) xno 
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CIRCUITS 
FOR 


ELECTRONICS 
ENGINEERS 


Almost 350 diagrammed circuits 
arranged by 51 of the most useful 
functions for designers. Taken 
from the popular ‘‘Designer’s 
Casebook”’ of Electronics, these 
circuits have been designed by 
engineers for the achievement of 
specific engineering objectives. 


Order your copy today! 
Send $17.95 to: 


Electronics Week Books 
P.O. Box 541 

Hightstown, N.J. 08520 
(Tel.) 609/426-5070 


Ten-day money-back guarantee. 
Allow 4 to 6 weeks for delivery. 















e RADAR SYSTEMS & RF SOURCES: 
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We should meet the Russians 


To the editor: I am certain that even 
without a formal relationship be- 
tween the IEEE and the Popov Soci- 
ety [“The IEEE would do well to 
reject Soviet deals,” Electronics Week, 
July 30, 1984, p. 72], there is no 
disruption of the distribution of 
IEEE printed technical material 
within the USSR. 

I am also certain that their repre- 
sentatives attend all unclassified con- 
ferences and shows of the IEEE both 
in the U.S. as well as in other parts 
of the world. Therefore, in my opin- 
ion, no additional technical informa- 
tion will be furnished to the USSR 
by formalizing the relationship be- 
tween both engineering societies. 

However, personal contacts are 
important. This permits us to evalu- 
ate the quality of their specialists. It 
also opens a window to the West for 
the Russian engineers, who are usu- 
ally in high policy-making positions. 
We also have learned by experience 
that our breaking off of scientific and 
technical relations has had no impact 
on Afghanistan or the treatment of 
Soviet dissidents. 

I also disagree strongly with the 
statement that “The Soviet Union 
has a great deal to gain and absolute- 
ly nothing to lose....” Technical 
Russian progress is excellent in some 
fields, e.g., titanium submarines that 
outrun our torpedoes. 

Bruno O. Weinschel 
Gaithersburg, Md. 


Cut trade with Japan 


To the editor: I was delighted to see 
your editorial regarding trade with 
Japan [““Now is the time to halt 
dumping,” ElectronicsWeek, August 
13, 1984, p. 84]. I have been writing 
to government people for a few years 
now, trying to convince them that 
Japan has no intention of opening up 
for free trade. It has been to no 
avail, since our government has nev- 
er had to meet a payroll while trying 
to compete in a one-sided trade war. 

There is no free trade with Japan. 
Industries are targeted and picked 
off one by one. Meanwhile, our im- 
ports to Japan are restricted by both 
tariff and nontariff barriers. 





This is not sour grapes. I work for 
a major multinational and we have 
been relatively unhurt, mainly be- 
cause we have enough innovative 
new products to hang in _ there 
against Japan. Even so, import duties 
into Japan are higher than for their 
equipment coming here. (A _ Ford 
Motor Co. manager once told me 
how the Japanese government’s fore- 
going of that country’s value-added 
tax on their export cars gives them a 
7% or 8% advantage.) We just want 
basic fairness—no targeting, and no 
nontariff barriers. 
By the way, I enjoy your new 
format. 
John Minck 
Palo Alto, Calif. 


Was there first 


To the editor: The claim put forward 
that current control was a new tech- 
nique in switching power supply de- 
sign [Electronics, March 24, 1983, p. 
48] is unfounded. As witnessed by 
U.S. patent number 3,742,371, issued 
on June 26, 1973 to Frank Churchill 
and me—inventors of this method at 
Tektronix in 1969—this control tech- 
nique is 15 years old and well proven 
in the field. The last time I used it 
was in May 1983, when I initiated 
the design of an off-line VMOS 
SMPS for a video recorder. 

Further, major advantages of this 
technique have not been recognized. 
Charging the transformer each cycle 
to a constant current (a current level 
which can be controlled by the out- 
put voltage feedback loop) eliminates 
the line voltage influence completely. 
This makes wide-range power sup- 
plies possible which cover all line 
voltages in the world (90 to 275 V) 
without switching. Also, the input 
voltage ripple is of no effect. The 
transformer may be minimum size as 
it is always used to its maximum 
energy storage capability. In addition 
to the extremely fast response—espe- 
cially in conjunction with VMOS 
transistors in a cascade connection— 
regulation over a wide load range 
and excellent step response are ob- 
tained, obviating the need for post 
regulators. 

Artur Seibt 
Vienna, Austria 
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Research Triangle Park, North Carolina 





In the fast paced business of telecommunications, our client is known as a leader: Their 
products and systems are used around the world. Their commitment to excellence has 
been felt for nearly a century. Today, as we enter a new era of communications, our 
Client will be helping that universe unfold. 


Operating in the Research Triangle Park, our client is offering ATE Engineers an excep- 
tional opportunity that will provide outstanding benefits in both career and lifestyle. The 
cornerstones of the nationally known Research Triangle are North Carolina State Univer- 
sity, Duke University, and the University of North Carolina at Chapel Hill, a compilation 
of great educational, medical and research complexes. Within that setting, these career 
opportunities will provide a challenging opportunity for individual contribution to a 
dynamic industry: 


THE OPPORTUNITY: 

Develop manufacturing test processes for complex digital switching equipment, and 
software test programs utilizing high level program languages, i.e. PL-1, PL-M, 
PASCAL. Will design and develop test hardware and interfaces. Perform research and 
development of new test technologies. 


THE REQUIREMENTS: 
Must have developed test processes, equipment and programs for electronic product 
test. 


BSEE/BSET/BSCS with 3-8 years experience in a telephony, ATE manufacturing or in a 
digital electronic manufacturing environment. Experience should include ATE test equip- 
ment engineering, functional testing, electronic equipment test, plus be knowledgeable 
in real-time multi testing operating systems, microprocessor hardware and assembly 
languages. 


A number of management positions are available requiring project leader experience in 
ATE engineering in a telephony, ATE or digital manufacturing environment. 





eCOMPETITIVE PAY & BENEFITS 
eINQUIRIES ENCOURAGED 
eHOME PURCHASE 
eRESUMES NOT NECESSARY 


For immediate consideration call 1-800-872-9287 EXT. R7684, THESE PHONES ARE 
COVERED 7 DAYS A WEEK, 24 HOURS PER DAY; or send your resume to RES- 
R7684, 7676 Hillmont, Suite 290, Houston, TX 77040. Our client is an equal opportunity 
employer. 





CALL 1-800-872-9287 EXT. R7684 
TODAY — (SUNDAY) OR ANYTIME 


RECRUITMENT ENHANCEMENT SERVICES, INC. 
A Bernard Hodes Advertising Company 
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| | POSITIONS VACANT 
engineers in the medical, computer and 


ma & defense industries. All fees paid. For con- 
sideration send resume or call collect to Ann 
nn 5 a Jernigan, Snelling and Snelling, 428 Plaza 


Bldg., Pensacola FL 32505, (904) 434-1311. 





Gulf South Opportunities! Numerous open- 
ings in the Gulf Coast area for electronic 








A leader in avionics and 
ATE systems offers a truly 
outstanding career prospect. 


South? Technical/Professional Placement 
Network-Fee paid. Murkett Associates, Box 


Bendix Test Systems is a technically well-regarded 927, Montgomery, AL 36101. 
and prosperous division of the Allied Corporation, a 
Fortune 30 company. We’re looking to fill a key 


management position. To qualify, you must have a Engineers witli Product Ideas*-+ Neieetieie 


BSEE (advanced degree desirable), and at least 10 Technology Company in Naples, Florida 
years experience in the development of software looking for creative engineers witht Viabis 
ees f b| electronic based products to possibly join 

needed to support avionic systems, preferably company and develop product to profitable 
automatic test equipment software. completion. Prefer medical, telecommun- 
. . ications, or microprocessor application 

You will be responsible for managing the develop- products. re ne salary/ bene saa 
resume and business plan on your idea, | 

ment of ATE compilers and test executive programs available. All inquiries treated in confidence. 


for multiple projects. You will also manage the Write: P-9892, Electronics Week. 
development of next generation ATE software. Salary 
and benefits are commensurate with your experience, 


and also with the profound importance we place on The Division of Clinical Pharmacology 
this position. requires a computer manager to service, 
maintain, manage and program a number of 

Learn more by sending your confidential resume re Sao The computers are 
; :; edicated either to running mass spec- 

and salary history to: Mr. Blaise A. Russo, Bendix fromieters or interpreting dats (rol Sater 
Test Systems Division, Route 46, Teterboro, undergoing analysis of cardiac arrhythmias. 
New Jersey 07608. The manager will also act as a consultant on 


Computer Science to individual investiga- 
tors within the Division. Minimum qualifica- 


tions are a BS in Computer Science or Elec- 
Fs d ; trical Engineering and at least two years dir- 
en IX ectly related work experience, or a MS with 

a background in Computer Science and 





Aerospace Electrical Engineering. Salary will be in the 


range $20-25,000 depending on experience. 
For further details contact Dr. lan Blair at 
; 615-322-2094 or apply by sending a cur- 
An equal opportunity employer riculum vitae to Mrs. Fran Johnston, Depart- 
ment of Pharmacology, Vanderbilt Universi- 
ty, Nashville, TN 37232. 


OPTICAL DEVELOPMENT 
ENGINEER 
Telecommunications company seeks optical develop- 
ment engineer to develop measurement techniques 
and systems related to fiber optic cable technology. 
Candidate must have bachelor of science degree in 
electrical or optical engineering and either (1) master 
of science degree in electrical engineering with con- 
centration in optics, or (2) two years experience in op- 
tics. Candidate must also have familiarity with fiber 
optics measurement system development, laser 
systems, and single mode and multi-mode optical 
fiber. Salary range $22,800-$34,200 per year. Send 
resume to: 























POSITIONS WANTED 


















TO ANSWER 
NUMBER ADS 


BOX 


Microcomputer Expert for hire. Contract or 
per diem. Programming, products with a 


Address separate en- brain, circuitry. Mr. Masel, 718-476-1516. 


velopes (smaller than 11” x 
5” for each reply to: 


Employment Security Commission 
740 4th Street, S.W. 
Hickory, North Carolina 28601 
Job Order #4314363 DOT #003.06 1-030. Switching Power Supply Expert for hire. 
State-of-the-art designs in less time and less 
expensive. Also consulting. Call for informa- 


Box Number (As indicated) tion: G. Perica 514-683-0016. 


Electronics Week 
Box 900, NY 10020 






CALLIN YOUR 
CLASSIFIED ADS 


Microprocessor Systems Engineer; design, 
development & test; for contract work. Earle 
R. Miller, P.O. Box 2397, R. P. V., CA. 90274. 
(213)541-9123. 
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Editorial a 


RAISING TARIFF BARRIERS 


MEANS NEW PROBLEMS > 





ooming large this year as an election issue 
L is the matter of protective tariffs. The steel 
and auto people in particular, seizing an op- 
portunity that presents itself only once every 
four years, are demanding that the President 
raise tariff barriers to protect jobs and, indeed, 
their very industries. 

Now two electronics trade associations have 
added their voices to the clamor. The Elec- 
tronic Industries Association and the Ameri- 
can Electronics Association are putting their 
muscle behind a congressional bill that would 
increase by 35% the tariffs on telecommunica- 
tions equipment coming into the U.S. unless 
foreign suppliers of that equipment open their 
markets to U.S. suppliers [ElectronicsWeek, 
Sept. 24, 1984, p. 36]. The measure’s obvious 
target: the Japanese. 

The bill, the EIA, the AEA, and high-tariff 
backers in general are all wrong. For one 
thing, the immediate result of higher tariffs or 
any similar anticompetitive action is higher 
prices. Thus U.S. taxpayers would wind up 
paying most of what it costs to protect the 
native telecommunications industry. For an- 
other, if the U.S. increases the height of its 
telecommunications wall, then Japan would 
surely retaliate with yet another layer of bricks 
for its barricades against whatever U.S. goods 
it imports—computers, for example. 

The result, as one popular scenario pictures 
it, is that with the U.S. gusher reduced to a 
trickle, the Japanese would be forced to accel- 
erate their computer-development efforts. 
Thus, any benefits accruing to the US. tele- 
communications industry would eventually be 
more than balanced by benefits to the Japa- 
nese computer industry. And the opportunity 
to retaliate is not limited to Japan: as a USS. 
government official points out, there could be 
a problem in Europe with the European Com- 
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munity choosing to join the fray by restricting 
sales activities of IBM Corp. 

Incidentally, it would be easier to take U.S. 
industrialists’ complaints more seriously if 
they hadn’t been so eager for quick profits 
when they were selling their technology to for- 
eign competitors—especially the Japanese. 

As far as sales of telecommunications equip- 
ment are concerned, no doubt Japan is playing 
its well-known predatory game of “I can sell 
to you, but you can’t sell to me.” Although 
Nippon Telegraph & Telephone Public Corp. 
has nominally opened its purchasing to all 
comers, executive suites in the U.S. are rife 
with horror stories about what companies have 
had to go through to sell dribs and drabs of 
equipment to NTT. 

Still, some progress is being made. The Jap- 
anese government should be induced, not 
through tariff penalties but through negotia- 
tion, to speed the process. For example, the 
U.S. could threaten to reduce its military pres- 
ence in the islands—that would have consider- 
able effect on the Japanese economy as well as 
on the Japanese psyche. 


uite simply, the market should be free and > 
open to technological competition, and | 
may the best technology win. It was that set of | 
conditions that enabled the U.S. industry to— 
gain its upper hand in the telecommunications 
business in the first place, and that’s the way it 
must regain that edge. Any tariff help from 
the government would be short-term only, and 
in the long term would cost more than it 
would be worth. Hysteria is a waste of energy 
and is no substitute for innovation. Rather 
than waste their resources lobbying for poten- 
tially destructive government aid, the compa- 
nies involved should be devoting all their re- 
sources to winning back the territory. 


Q 
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World’s largest 
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with 50 locations 
stocking the finest 
lines of electronic 
components and 
computer products 
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